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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inverter 
device capable of detecting instantaneous current of 
each phase of a motor even with a current detecting 
means as only one circuit on DC input side. 
SOLUTION: This inverter device comprises a DC power 
source supplying DC power, an inverter main circuit 
consisting of a plurality of switching devices and 
connected to the DC power source, a current detecting 
means connected between the DC power source and the 
inverter main circuit and detecting instantaneous 
current, and a PWM signal generating means generating 
a PWM signal for ON/OFF controlling the plurality of 
switching devices based on the instantaneous current 
detected by the current detecting means, so that the 
instantaneous current is detected at least twice during 
one carrier cycle of the PWM signal. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]DC power supply which supply direct current power, and an inverter main circuit which 
comprised two or more switching elements and was connected to said DC power supply, One 
current detecting means which is connected between said DC power supply and said inverter 
main circuit, and detects momentary current, A PWM signal generating means which generates a 
PWM signal for carrying out on-off control of said two or more switching elements based on 
momentary current detected by said one current detecting means, An inverter device detecting 
at least 2 times of momentary current in a preparation and 1 carrier periods of said PWM signal. 
[Claim 2]One current detecting means which detects one momentary current information in the 
first half of 1 carrier periods of a PWM signal, and detects the remaining momentary current 
information in the second half of 1 carrier periods, A voltage vector generating means which 
generates either of the two voltage zero vectors in 1 carrier periods of a PWM signal in the first 
half of 1 carrier periods, and generates the remaining voltage zero vectors in the second half of 
1 carrier periods, The inverter device according to claim 1 characterized by making it 
synchronize timing which detects said momentary current before predetermined time of timing 
which generates a preparation and said voltage zero vector. 

[Claim 3]The inverter device according to claim 1 or 2 characterized by connecting a 
synchronous motor or an induction motor to an output side of an inverter main circuit, and 
making it drive. 

[Claim 4]A compressor drive carrying an inverter device of a statement in claim 1 thru/or the 
1st paragraph in claim 3. 

[Claim 5]A refrigerating air conditioner carrying an inverter device of a statement in claim 1 
thru/or the 1 st paragraph in claim 3. 

[Claim 6]In an inverter device which comprised two or more switching elements and was 
connected to DC power supply, A momentary current detecting step which detects two 
momentary current in 1 carrier periods by one current detecting means, A voltage vector output 
step which outputs a voltage vector based on two momentary current detected from said 
momentary current detecting step, A PWM signal generating step which generates a PWM signal 
for carrying out on-off control of said two or more switching elements based on a voltage vector 
outputted by said voltage vector output step, A control method of an inverter device carrying 
out on-off control of said two or more switching elements based on a PWM signal generated by 
preparation and said PWM signal generating step. 

[Claim 7]A d-q shaft current arithmetic step which searches for d shaft current and q shaft 
current of a rotation direct coordinate system by an operation based on a size of two 
momentary current in 1 carrier periods detected by a momentary current detecting step, and 
information on a phase, A volts alternating current arithmetic step which calculates a pressure 
value of an exchange coordinate system by an operation based on d shaft current and q shaft 
current which were searched for by said d-q shaft current arithmetic step, A control method of 
the inverter device according to claim 6 carrying out on-off control of two or more switching 
elements based on a pressure value calculated by said volts alternating current arithmetic step. 



http://www4.ipdl. inpit.gojp/cgi-bin/tran„web„cgLejue?atw_u=http://www4jpdl.inpit.... 2009/01/21 



JP,2002-095263,A [CLAIMS] 2/2 ^— v 



[Translation done.] 



http://www4JpdUnpit.gojp/cgi-W^ 2009/01/21 



JP,2002-095263,A [DETAILED DESCRIPTION] 



1/16 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Momentary current control is performed in this invention. 
Therefore, it is related with the refrigerating air conditioner carrying the compressor drive driven 
with the inverter device and the control method of driving a motor, and this inverter device, and 
this inverter device. 

[0002] 

[Description of the Prior Art] Drawing 1 6 is a figure showing the composition of the common 
conventional inverter. The U Aigami side switching element which constitute 1 in a DC power 
supply part, 2 is constituted by the inverter, and 3a comprises in the inverter 2 in a figure, The V 
Aigami side switching element and 3c 3b The W Aigami side switching element, U phase bottom 
switching element and 3e 3 d V phase bottom switching element, The reflux diode which was 
connected in parallel with the switching element 3 3 f as for W phase bottom switching element 
and 4, The inverter main circuit which consists of the switching element 3 and two or more 
reflux diodes 4a-4f of plurality [ 5 ], The current detecting means A which detects the current of 
one phase of the current with which 6 flows into a DC brushless motor and 7a flows into a DC 
brushless motor. The current detecting means B from which 7b detects the current of a 
different phase from the current detecting means 7a. The inverter control means to which 8 
carries out on-off control of the switching elements 3a-3f in the inverter main circuit 5, and 9 
are PWM signal generating means which generate the PWM signal for having in the inverter 
control means 8 and carrying out on-off control of the switching elements 3a~3f. 
[0003]The operation in the inverter and DC brushless motor which were constituted as 
mentioned above is explained using drawing 16 . In a figure, the inverter 2 detects the momentary 
current for two phase among the phase momentary current which flows into DC brushless motor 
6 from the current detecting means 7a and the current detecting means 7b, The current value 
for a three phase circuit is calculated by an operation by the phase current calculating means 10 
within the inverter control means 8 based on the momentary current Iu, for example, U phase 
momentary current, and V phase momentary current Iv for two detected phases. And it asks for 
output voltage commands which the inverter main circuit 5 outputs by the voltage command 
value calculating means 1 1 since DC brushless motor 6 is driven, such as a pressure value and a 
voltage phase, by an operation. 

[0004]Then, the output voltage vector operation means 12 asks for a voltage vector by an 
operation based on the called-for output voltage command. PWM signal UP for carrying out on-off 
control of the switching elements 3a-3f of each phase by the PWM generating means 9 within the 
inverter control means 8 based on this voltage vector, VP, WP, UN, VN, and WN are generated 
and the on-off action of the switching elements 3a~3f is carried out based on this PWM signal. 
Electric power is supplied to DC brushless motor 6 from the inverter main circuit 5 by the on-off 
action of a switching element, and a DC brushless motor drives. 

[0005] Drawing 17 is a figure showing the timing of the PWM signal in the control means of the 
common conventional inverter, and current detection. In a figure, a horizontal axis expresses 
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time and a vertical axis expresses the size of the size of the chopping-sea modulation reference 
signal showing carrier periods, the ON/OFF state of the PWM signal for control of each 
switching element, and U phase current. 

[0006]The maximum which can set up the timer of a PWM signal at the maximum of the 
chopping-sea modulation reference signal with which Tmax expresses carrier periods, and TO are 
the minimums which can set up the timer of a PWM signal at the minimum showing carrier 
periods of a chopping-sea modulation reference signal. UP The ON/OFF state of the PWM signal 
for control of the U Aigami side switching element 3a, VP The ON/OFF state of the PWM signal 
for control of the V Aigami side switching element 3b, WP The ON/OFF state of the PWM signal 
for control of the W Aigami side switching element 3c, UN expresses the ON/OFF state of the 
PWM signal for control of U phase bottom switching element 3d, VN expresses the ON/OFF 
state of the PWM signal for control of V phase bottom switching element 3e, and WN expresses 
the ON/OFF state of the PWM signal for control of W phase bottom switching element 3f. 
[0007]As for U phase PWM timer value and Tv, V phase PWM timer value and Tw of Tu are W 
phase PWM timer values here, On the basis of a chopping-sea modulation reference signal, when 
a timer value is larger than a chopping-sea modulation reference signal, the PWM signal for 
control of the upper part switching elements 3a~3c will be in an ON state, and the bottom 
switching elements [ 3d-3f ] PWM signal for control will be in an OFF state. Conversely, when a 
timer value is smaller than a chopping-sea modulation reference signal, the PWM signal for 
control of the upper part switching elements 3a-3c will be in an OFF state, and the bottom 
switching elements [ 3d~3f ] PWM signal for control will be in an ON state. Iu shows U phase 
current which flows into DC brushless motor 6 detected from the current detecting means 7a by 
3-f switching operation from the above-mentioned switching element 3a. 
[0008]The PWM timer value Tu of each phase obtained from the voltage command value 
calculated like drawing 16 before since voltage was generated in each phase, PWM signal UP for 
carrying out on-off control of the switching element groups 3a~3f which compared the chopping-sea 
comparison modulation reference signal, and were connected to U, V, and W each phase in Tv 
and Tw, VP, WP, UN, VN, and WN have been obtained. 

[0009]The timing which performs current detection at this time is a mountain of a chopping-sea 
modulation reference signal, or the timing of a valley, as shown in drawing 16 . That is, it is a time 
of chopping-sea modulation reference signals being the maximum and the minimum. To this 
timing, a part for two phases of the phase momentary current which flows into DC brushless 
motor 6 by the current detecting means 7a and 7b is detected. Then, based on the phase 
momentary current information for two obtained phases, the phase current calculates by the 
phase current calculating means 10, and the voltage command for driving DC brushless motor 6 
calculates by voltage command ********** 1 1, and is called for. And vector operation of output 
voltage is performed by the vector operation means 12, a PWM signal is generated by the PWM 
generating means 9, and ON and OFF control carry out the switching element groups 3a~3f. 
[0010]It is not few, also when the momentary current for two detected phases is changed into 2 
phase coordinate systems of the d-q axis which is a rotation direct coordinate system and the 
inverter is being controlled conventionally. An example of the control block diagram in this case 
is shown in drawing 1 8 . Drawing 18 is a figure showing an example of inverter control block by d- 
q axis conversion. The three-phase-circuit- 2 phase coordinate transformation means by which 
20 changes momentary current information into a d-q axis 2 phase-rotation direct coordinate 
system from a three-phase-alternating-current coordinate system in a figure, The voltage 
command calculating means in which 21 calculates 2 phase-voltage command value from 2 
phase momentary current, the 2 phase-3 phase coordinate transformation means by which 23 
changes 2 phase voltage instructions into a three-phase-alternating-current coordinate system 
from 2 phase rotation coordinate systems, and 9 are PWM signal generating means which change 
a three-phase-circuit voltage command value into a PWM signal. 

[001 1]Operation of control block in drawing 1 8 is explained below. By the two current detecting 
means 7a and 7b, the momentary current information Iu for two phases, Iv is detected 
simultaneously and it is changed into the current value Id of a d-q axis 2 phase coordinate 
system, and Iq by the three-phase-circuit-2 phase coordinate transformation means 20 using 
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the electrical angle phase theta when the momentary current information Iu for two phases, and 
Iv and the momentary current for two phases are acquired. 

[0012]In the voltage command calculating means 21, it asks for voltage command value Vd* 
required since the inverter main circuit 5 drives DC brushless motor 6 using the current value Id 
of a d-q axis 2 phase coordinate system, and Iq, and Vq* by an operation. Voltage command 
value Vd* and Vq* are changed into a U-V-W axis three-phase-circuit coordinate system from 
a d-q axis 2 phase coordinate system by the 2 phase-3 phase coordinate transformation means 
22, and voltage command value Vu*, Vv*, and Vw* are called for. Voltage command value Vu*, 
Vv*. and Vw* are changed into PWM control signal UP for carrying out on-off control of the 
switching element group 3 by the PWM generating means 9, VP, WP, UN, VN, and WN. 
[0013] Drawing 19 is a lineblock diagram showing the conventional common inverter for a direct- 
current brushless-motor drive shown in JP,8-126379,A. In a figure, as for 1, the U Aigami side 
switching element and 3b DC power supply and 3a The V Aigami side switching element, 3c the 
W Aigami side switching element and 3 d U phase bottom switching element, 3e V phase bottom 
switching element and 3 f W phase bottom switching element, The reflux diode connected in 
parallel with the switching elements 3a-3f 4a-4f, As for U phase stator winding of DC brushless 
motor 6, and 14, 6 is [ W phase stator winding of DC brushless motor 6 and 16 ] the rotators of 
DC brushless motor 6 V phase stator winding of DC brushless motor 6, and 15 a DC brushless 
motor and 13. 

[0014]70 is the current detecting means established between DC power supply 1 and each 
switching elements 3a~3f, and comprises the operational amplifier 71, the negative feedback 
resistance 72, and the current sensing resistor 73. The A/D converter with which 74 was 
provided in the microcomputer and 75 was provided in the microcomputer 74, the calculating 
means by which 76 was provided in the microcomputer 74, and 77 are drive circuits which drive 
the switching elements 3a-3f. 

[0015]Next, operation of the conventional common inverter for a direct-current brushless-motor 
drive shown in JP,8-126379,A shown in drawing 19 is explained below. The current detected by 
the current detecting means 70 is changed into a digital signal with A/D converter 75. The 
calculating machine 76 calculates the phase commutation timing of motor current based on the 
current value which digitized with A/D converter 75, and outputs switching signal UP for carrying 
out on-off control of the switching elements 3a-3f of an inverter, VP, WP, UN, VN, and WN. 
Based on the switching signal outputted from the calculating machine 76, the drive circuit 77 
carries out energization ON/OFF, and drives the switching elements 3a, 3b, 3c, 3d, 3e, and 3f 
every 1 20 degrees, respectively. 

[0016]The above-mentioned conventional inverter detects the current outputted from DC power 
supply 1 by the current detecting means 70, The polarity of the rate of change over the time of 
the current was detected, polar reversing time was measured based on the detecting signal, time 
was obtained as magnetic pole position estimation information of the rotator 16 of DC brushless 
motor 6, and the timing of the phase commutation of the current of a DC brushless motor has 
been obtained based on the information. 
[0017] 

[Problem(s) to be Solved by the Invention]In the above conventional technologies, since a 
current detecting means, for example, the direct-current transformer, a current detecting circuit, 
etc. for detecting the phase momentary current which flows into a DC brushless motor are 
needed by at least 2 phases, a current detecting means serves as a high cost greatly [ it is 
complicated and ]. Generally, a miniaturization and low cost-ization are desired and, as for the 
inverter carried in consumer electronics etc., it is desirable to have the easiest possible 
composition. 

[0018]In order to simplify current detection, when it is considered as one current detecting 
means, the required momentary current information for asking for a voltage command for current 
information to drive a DC brushless motor since only one is obtained is not acquired, and a DC 
brushless motor cannot be driven. 

[0019]It is controlling by the conventional common inverter for a direct-current brushless-motor 
drive shown in JP,8-126379,A shown in drawing 1 9 by the square wave energization method 
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which presumes the magnetic pole position of the rotator of a DC brushless motor from the 
induced voltage produced in the non-energized sections of an inverter. In this inverter, the 
commutation timing of the current of a DC brushless motor is calculated using direct-current 
information, and the switching signal which controls an inverter is acquired. Therefore, in this 
method, only square wave energization can respond and energization (sinusoidal energization) 
cannot be performed in respect of efficiency and noise 1 80 more effective degrees than square 
wave energization. 

[0020]This invention is made in order to solve the above-mentioned problem, and it acquires a 
current detecting means for a reliable inverter device with easy composition. A small inverter 
device is obtained. An efficient inverter device is obtained. The inverter device of a low noise is 
obtained. The inverter and inverter control method which can control a motor by one current 
detecting means by energization 180 degrees are provided. A small and reliable compressor drive 
and refrigerating air conditioner are obtained. 
[0021] 

[Means for Solving the Problem]The inverter device of this invention according to claim 1 , DC 
power supply which supply direct current power, and an inverter main circuit which comprised 
two or more switching elements and was connected to DC power supply, One current detecting 
means which is connected between DC power supply and said inverter main circuit, and detects 
momentary current, It has a PWM signal generating means which generates a PWM signal for 
carrying out on-off control of two or more switching elements based on momentary current 
detected by one current detecting means, and at least 2 times of momentary current is detected 
in 1 carrier periods of a PWM signal. 

[0022]The inverter device of this invention according to claim 2, One current detecting means 
which detects one momentary current information in the first half of 1 carrier periods of a PWM 
signal, and detects the remaining momentary current information in the second half of 1 carrier 
periods, A voltage vector generating means which generates either of the two voltage zero 
vectors in 1 carrier periods of a PWM signal in the first half of 1 carrier periods, and generates 
the remaining voltage zero vectors in the second half of 1 carrier periods, It is made to 
synchronize timing which detects momentary current before predetermined time of timing which 
generates a preparation and the voltage zero vector. 

[0023]The inverter device of this invention according to claim 3 connects a synchronous motor 
or an induction motor to an output side of an inverter main circuit, and it is made to drive it. 
[0024]It is made for the compressor drive of this invention according to claim 4 to carry an 
inverter device of a statement in claim 1 thru/or the 1st paragraph in claim 3. 
[0025]It is made for the refrigerating air conditioner of this invention according to claim 5 to 
carry an inverter device of a statement in claim 1 thru/or the 1 st paragraph in claim 3. 
[0026]A control method of the inverter device of this invention according to claim 6, In an 
inverter device which comprised two or more switching elements and was connected to DC 
power supply, A momentary current detecting step which detects two momentary current in 1 
carrier periods by one current detecting means, A voltage vector output step which outputs a 
voltage vector based on two momentary current detected from a momentary current detecting 
step, A PWM signal generating step which generates a PWM signal for carrying out on-off control 
of two or more switching elements based on a voltage vector outputted by voltage vector output 
step, Based on a PWM signal generated by preparation and a PWM signal generating step, it is 
made to carry out on-off control of two or more switching elements. 

[0027]A control method of the inverter device of this invention according to claim 7, A d~q shaft 
current arithmetic step which searches for d shaft current and q shaft current of a rotation 
direct coordinate system by an operation based on a size of two momentary current in 1 carrier 
periods detected by a momentary current detecting step, and information on a phase, It is made 
to carry out on-off control of two or more switching elements based on a pressure value 
calculated by volts alternating current arithmetic step which calculates a pressure value of an 
exchange coordinate system by an operation based on d shaft current and q shaft current which 
were searched for by a d-q shaft current arithmetic step, and a volts alternating current 
arithmetic step. 
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[0028] 

[Embodiment of the Invention]Embodiment 1. drawing 1 is a lineblock diagram of the inverter 
showing the embodiment of the invention 1. The U Aigami side switching element which 
constitute 1 in a DC power supply part, 2 is constituted by the inverter, and 3a comprises in the 
inverter 2 in a figure, The V Aigami side switching element and 3c 3b The W Aigami side 
switching element, U phase bottom switching element and 3e 3 d V phase bottom switching 
element, The reflux diode which was connected to W phase bottom switching element 3 f, and 
was connected with the switching elements 3a-3f 4a-4f at parallel, respectively, It is a current 
detecting means which detects the current into which the inverter main circuit where 5 is 
constituted by two or more switching elements 3a-3f and two or more reflux diodes 4a-4f, and 6 
flow into through a DC brushless motor, and 7 flows through the DC part of an inverter. 
[0029]The inverter control means to which 8 carries out on-off control of the switching 
elements 3a-3f in the inverter main circuit 5, The PWM signal generating means which generates 
the PWM signal for 9 being provided in the inverter control means 8, and carrying out on-off 
control of the switching elements 3a-3f, 1 0A is a phase momentary current calculating means 
which searches for the phase momentary current which flows into DC brushless motor 6 by an 
operation based on the momentary current information which was established in the inverter 
control means 8 and detected by the current detecting means 7. 

[0030]The three-phase-circuit current calculating means which searches for the current for a 
three phase circuit by an operation based on the current of two phases which 10B calculated by 
the phase current calculating means, The voltage command value calculating means which 
calculates an output voltage command value for 1 1 to drive a motor based on the current for the 
three phase circuit from a three-phase-circuit current calculating means by an operation, An 
output voltage vector operation means by which 12 calculates an output voltage vector based on 
the voltage command value calculated by the voltage command value calculating means 11, 12A 
is a timer value calculating means which calculates the ON time timer value of a switching 
element by an operation from the output voltage vector searched for by the output voltage 
vector operation means. A carrier generation means by which 30 generates the career of a PWM 
signal, and 31 are decision means career front and the second half in which it is judged whether 
they are that it is the first half of the 1 carrier periods now, or the second half based on the 
information on the career by which it was generated from the carrier generation means 30. 
[0031] Drawing 2 is a figure showing the timing of the PWM signal in the control means of the 
inverter of this invention, and current detection, and shows the detecting method and detection 
timing which detect the momentary current information for two phases in 1 carrier periods. In a 
figure, a horizontal axis expresses time and a vertical axis expresses the size of the chopping- 
sea modulation reference signal showing carrier periods, the ON/OFF state of the PWM signal 
for control of each switching element, and the size of current detected. 
[0032]The maximum which can set up the timer of a PWM signal at the maximum of the 
chopping-sea modulation reference signal with which Tmax expresses carrier periods, and TO are 
the minimums which can set up the timer of a PWM signal at the minimum showing carrier 
periods of a chopping-sea modulation reference signal. UP The ON/OFF state of the PWM signal 
for control of the U Aigami side switching element 3a, VP The ON/OFF state of the PWM signal 
for control of the V Aigami side switching element 3b, WP The ON/OFF state of the PWM signal 
for control of the W Aigami side switching element 3c, UN expresses the ON/OFF state of the 
PWM signal for control of U phase bottom switching element 3d, VN expresses the ON/OFF 
state of the PWM signal for control of V phase bottom switching element 3e, and WN expresses 
the ON/OFF state of the PWM signal for control of W phase bottom switching element 3f. 
[0033]As for U phase PWM timer value and Tv, V phase PWM timer value and Tw of Tu are W 
phase PWM timer values here, On the basis of a chopping-sea modulation reference signal, when 
a timer value is larger than a chopping-sea modulation reference signal, the PWM signal for 
control of the upper part switching elements 3a-3c will be in an ON state, and the bottom 
switching elements [ 3d-3f ] PWM signal for control will be in an OFF state. Conversely, when 
this timer value is smaller than a chopping-sea modulation reference signal, the PWM signal for 
control of the upper part switching elements 3a-3c will be in an OFF state, and the bottom 
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switching elements [ 3d-3f ] PWM signal for control will be in an ON state. Idc shows the current 
which flows into DC brushless motor 6 detected from the current detecting means 7 by 3-f 
switching operation from the above-mentioned switching element 3a. 

[0034]V0-V7 are voltage vectors outputted by the output voltage vector operation means 12, 
and they are explained using drawing 3 and drawing 4 . Drawing 3 is an explanatory view showing 
the vector pattern which an inverter outputs. In a figure, the state where V4 impresses voltage 
to U phase, the state where V3 impresses voltage to W phase and V phase, the state where V2 
impresses voltage to V phase, the state where V5 impresses voltage to U phase and W phase, 
the state where V1 impresses voltage to W phase, and V6 express with U phase and V phase the 
state of impressing voltage. VO and V7 are the zero vectors, VO is in the state of impressing 
voltage to no phase, V7 is in the state of impressing voltage to U phase, V phase, and W phase, 
and voltage does not generate VO and V7 in correlation. 

[0035]Here, drawing 4 and drawing 5 explain the direction into which the ON/OFF state of each 
switching element 3a husks f at the time of the state of V4 and V6 and current flow. Drawing 4 
is an explanatory view showing a switching elements [ in the inverter 2 in case a vector pattern 
is V4 / 3a-3f ] state, and the course into which current flows. Drawing 5 is an explanatory view 
showing a switching elements [ in the inverter 2 in case a vector pattern is V6 / 3a-3f ] state, 
and the course into which current flows. 

[0036]In drawing 4 and drawing 5 , a portion the same as that of drawing 1 or considerable 
attaches the same number, and explanation is omitted. U phase stator winding of DC brushless 
motor 6 and 14 show V phase stator winding of DC brushless motor 6, 15 shows W phase stator 
winding of DC brushless motor 6, and, as for a DC brushless motor and 13, 6 shows the rotator 
of DC brushless motor 6 1 6. 

[0037] Drawing 4 is a time of a vector pattern being V4, and is in the state where the bottom 
switching elements 3e and 3f of the upper part switching element 3a of U phase, V phase, and W 
phase are set to ON. The current which flows through the inverter 2 at this time results [ from 
the right side of DC power supply 1 ] in U phase winding 13 of DC brushless motor 6 via the U 
Aigami side switching element 3a. And V phase winding 14 and W phase winding 15 are passed, 
and it flows into the negative side of DC power supply via V phase and W phase bottom 
switching elements 3e and 3f. Therefore, the current detected in the current detecting means 7 
flows from U phase winding 13, and in order to divide and flow into V phase winding 14 and W 
phase winding 15, the current which flows into U phase, i.e., +Iu, will be detected. Here, the case 
where the case where it flows into the motor 6 is flowed out from right (+) and the motor 6 is 
made into negative (-). The current state of this +Iu is expressed as the vector V4. 
[0038]Similarly, drawing 5 expresses the case of the vector pattern V6, and is in the state where 
the upper part switching elements 3a and 3b of U phase and V phase and the bottom switching 
element 3f of W phase are set to ON. The current which flows into the inverter 2 at this time 
results [ from the right side of DC power supply 1 ] in U phase winding 13 and V phase winding 
14 via U phase and the V Aigami side switching elements 3a and 3b. And it results in the 
negative side of DC power supply via W phase bottom switching element 3f through W phase 
winding 15. Since the current detected in the current detecting means 7 at this time flows from 
U phase winding 13 and V phase winding 14 and flows out from W phase winding 15, the current 
which flows out from W phase, i.e., -Iw, will be detected, and he is trying to express this state 
with the vector V6. 

[0039]These relations were shown in drawing 8 . Drawing 8 is a figure showing the state of 
ON/OFF of each switching elements 3a~3f corresponding to the output voltage vectors V0-V7 
of an inverter, and the phase current detected. Namely, also in the vector pattern V4 mentioned 
above and other vector patterns other than V6, it is the same as that of V4 and V6, The state of 
ON/OFF of the switching elements 3a~3f at the time of each vector pattern is as drawing 8 , The 
current detected at the time of the vector pattern V1 is current +Iw which flows into W phase, 
The current detected at the time of the vector pattern V2 is current +Iv which flows into V 
phase, the current detected at the time of the vector pattern V3 is current-Iu which flows out 
from U phase, and the current detected at the time of the vector pattern V5 serves as current- 
Iv which flows out from V phase. 
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[0040]As shown in drawing 2 , it is got blocked and the zero vector VO of PWM signal UP, VP and 
WP by which it is generated in 1 carrier periods, UN, VN, and WN, V7, and the section when ON 
or UP, VP, and WP serve as OFF simultaneously in UP, VP, and WP occur twice in 1 carrier 
periods. He generates either among these two zero vector VO and V7 in the first half of 1 carrier 
periods, and is trying to generate another side in the second half in this embodiment. By a 
diagram, the case where generate VO and V7 is generated in the second half in the first half is 
shown. 

[0041 ]As shown in drawing 1 6 , conventionally the point order of the maximum of the chopping- 
sea modulation reference signal which is the timing which can perform current detection, and the 
minimum has become non-energized sections, i.e., the zero vector, and current cannot be 
detected. So, the generating timing of the zero vector is shifted in this embodiment, As either of 
before and after the point of the maximum of the chopping-sea modulation reference signal 
which is the timing which can perform current detection, and the minimum is not the zero vector, 
zero electric current is not detected but it can be made to perform current detection in vectors 
other than the zero vector. Namely, as the zero vector is generated after current detection or 
the zero vector is generated before current detection, it keeps from being the zero vector at the 
time of current detection. 

[0042]One example of the means which shifts the generating timing of the zero vector here is 
explained. In the timing of a PWM signal [ in / as shown in drawing 1 6 / the conventional 
common inverter ], and current detection, For example, a case is explained that the zero vector 
VO occurs from the timing from which the timing which the zero vector VO generated in the 
second half of a career generates is delayed only for Tv 02 hours, and the chopping-sea 
modulation reference signal which is current detection timing serves as the maximum. 
[0043]In this case, Tv 02 hours are subtracted from the timer value Tu of each phase, Tv, and 
Tw, and it is added to the timer value Tu, Tv, and Tw in the second half of a career in the first 
half of a career. Thereby, each phase switching elements [ in the first half of a career / 3a-3f ] 
ON/OFF timing becomes late by Tv 02 hours, and each phase switching elements [ in the 
second half of a career / 3a-3f ] ON/OFF timing becomes late [ 02 minutes of Tv(s) ]. 
Therefore, it becomes possible to shift the generating timing of the zero vector by Tv 02 hours. 
If it does in this way, it will become possible to distribute the zero vectors V0 and V7 in the first 
half and the second half of career 1 cycle, respectively. The timing chart in the state (it shifted) 
where the generating timing of this zero vector was delayed only for Tv 02 hours is drawing 2 . 
[0044]Next, it becomes possible to detect the two direct-current momentary current Idc 
generated at the time of the zero vector V0 generated in 1 carrier periods, and vectors other 
than V7 by synchronizing the current sampling time of the current detecting means 7 before two 
predetermined time of zero vector generating timing. At drawing 2 , when the vector pattern 
which an inverter outputs is ** V6, and when the vector pattern which an inverter outputs is ** 
V4, direct-current momentary current information can be detected in the second half of carrier 
periods in the first half of carrier periods, respectively. 

[0045]Here, predetermined time expresses time shorter than the generating time when a voltage 
vector with the shorter generating time of the voltage vectors generated before the zero vector 
occurs occurs. This predetermined time expresses time shorter than the time which has 
generated V4 which is a voltage vector with the shorter generating time of the voltage vectors 
V6 before generating of the voltage vector V4 before generating of the zero vector V0 in the 
first half of a career, and the zero vector V7 in the second half of a career in drawing 2 . Having 
set predetermined time as time shorter than the time which has generated V4 here, If 
predetermined time excels rather than the time which has generated V4, in the case of drawing 
2, momentary current will be detected in the first half and the second half of 1 carrier periods at 
the time of the same voltage vector (V6) or the zero vector (V0, V7), for example, It is because 
it becomes impossible to detect the momentary current at the time of a different voltage vector 
which is not the zero vector and it becomes impossible to presume the current for a three phase 
circuit. The momentary current sampling period is set as the same time interval as the half cycle 
of a career. 

[0046]Here, the phase momentary current which flows into DC brushless motor 6 can ask for of 
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which phase it is a thing from drawing 8 from the vector pattern which the inverter was 
outputting to the timing which sampled two acquired direct-current momentary current and 
direct-current momentary current. 

[0047]If the relation between the phase current which flows into the motor 6, and a direct 
current detected by the current detecting means 7 is illustrated, it will become like drawing 6 . 
Drawing 6 is a key map showing the relation between the phase current and a direct current. In 
the figure, the direct-current waveform detected by the phase current waveform and the current 
detecting means 7 into which a horizontal axis flows into through time and a vertical axis flows 
through each phase is expressed. A direct-current waveform is expressed as a curve with which 
all the phases were connected by + side in the form which the portion of the negative side (- 
side) of a phase current waveform reversed. 

[0048]Since the bottom switching elements 3d, 3e, and 3f of one or U, V, and W phase become 
[ a vector pattern ] off altogether at the time of the zero vector of VO and V7 in the upper part 
switching elements 3a, 3b, and 3c of U, V, and W phase, current does not flow into DC power 
supply part 1 . Therefore, in the current detecting means 7, since the phase current is 
undetectable, it is made to synchronize, just before generating the zero vector VO and V7, and is 
made to sample direct-current momentary current. However, if means, such as a microcomputer 
which the timing of a current sampling can set up freely and can be sampled at the time of the 
vector which is not the zero vector, are used, It is not necessary to sample just before zero 
vector generating, and as long as it is at the time of two vectors which are not the zero vector, 
it may sample any time. 

[0049]Usually, as explained above, the current detected by the current detecting means 7 in 
drawing 1 is detected from + side of DC power supply 1 considering the direction which flows 
into - side as positive. However, although it will flow into + side through the current detected by 
the current detecting means 7 at the time of the regenerative operation of DC brushless motor 6 
from the counter direction, i.e., - of DC power supply 1, side with the above, it cannot be 
overemphasized that the same phase current detection is possible at the time of this 
regenerative operation. 

[0050]The flow of the control action of the inverter by above-mentioned this invention is 
explained using drawing 7 . Drawing 7 is a flow chart figure showing a control flow of the inverter 
of this invention. The career order half judging process step ST1 judges half career order to be 
in a figure, A direct-current detecting step when ST2 judges it as the first half of a career in 
ST1, ST3 is a phase current data-processing step which calculates the phase current in the first 
half of a career using the direct-current information detected in ST2, and the voltage vector 
information on PWM signal generating step ST8 mentioned later and for which it asks. 
[0051 ]A direct-current detecting step when ST10 judges it as the second half of a career in 
ST1, The phase current data-processing step for which ST1 1 calculates the phase current in 
the second half of a career using the direct-current information detected in ST10, and the 
voltage vector information on PWM signal generating step ST8 mentioned later, and it asks, ST4 
is a three-phase-circuit current arithmetic step which calculates and searches for the current 
for a three phase circuit from the phase current for two phases called for in ST3 and ST1 1. 
[0052]ST5 are a voltage command value data-processing step and a career half cycle judgment 
step ST6 judges it to be whether the PWM generation processing step ended PWM timer value 
data-processing step and ST8, and the half cycle of the career ended ST9 for output voltage 
vector operation processing step and ST7. 

[0053]First, the first half or the second half of carrier periods is judged by career order half 
judging process step ST1 immediately after changing into a digital value the current value 
detected by the current detecting means 7 by an A/D conversion means (not shown). When it is 
a result of career order half judging process step ST1 in the first half, current value Idc1 
changed into the digital value by the A/D conversion means in direct-current detection 
processing step ST2 in processing in the first half of a career is detected. 

[0054]In phase current arithmetic step ST3. From the relation of the inverter output vector and 
the phase current which were shown in drawing 8 based on the outputted voltage vector Va 
(equivalent to either of V0-V7) in PWM signal generating step ST8, the phase current which can 
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be acquired by direct-current value Idc1 obtained by ST2. The current of a predetermined plane 
1 is searched for from the phase current information which a voltage vector can detect at the 
time of Va. Drawing 8 is a figure showing the relation between an inverter output vector and the 
phase current acquired here, It can be known whether the current information which the voltage 
vector which an inverter outputs can acquire from the direct current Idc detected at the time of 
Va (any 1 of V0-V7) is equivalent to the thing of which phase. 

[0055]When it is a result of career order half judging process step ST1 in the second half, 
current value Idc2 changed into digital value by the A/D conversion means in direct-current 
detection processing step ST10 in processing in the second half of a career is detected. 
[0056]And in phase current arithmetic step ST1 1 . From the relation of the inverter output vector 
and the phase current which were shown in drawing 8 based on the outputted voltage vector Vb 
(equivalent to any different one from Va of V0-V7) in PWM signal generating step ST8, the phase 
current which can be acquired by direct-current value Idc2 obtained by ST10. The current of a 
predetermined plane 1 is searched for from the phase current information which a voltage vector 
can detect at the time of Vb. And the phase current Iu for the three phase circuit of DC 
brushless motor 6, Iv, and Iw are calculated by an operation in ST4 using the current for two 
phases obtained by ST3 and ST1 1 . 

[0057]In voltage command value data-processing step ST5, it asks for output voltage command 
value Vu* for a DC brushless motor drive, Vv*, and Vw* by an operation from the three-phase- 
circuit part current Iu of called-for DC brushless motor 6, Iv, and Iw. In output voltage vector 
operation processing step ST6, it asks for output voltage vector Vx* by an operation from 
output voltage command value Vu* called for by ST5, Vv*, and Vw*. In timer value arithmetic 
step ST7, the ON time timer value Tu of the upper part switching element of each phase, Tv, 
and Tw are calculated by an operation from output voltage vector Vx* called for by ST6. In PWM 
generating means ST8, the reference signal for chopping-sea abnormal-conditions comparison is 
compared with the ON time timer value Tu of each phase called for by ST7, Tv, and Tw, and 
PWM signal UP for each switching elements [ 3a-3f ] on-off control, VP, WP, UN, VN, and WN 
are calculated. 

[0058]Here, in each phase ON time timer value data-processing step ST7, Vx* called for from 
the output voltage command as shown in drawing 9 is decomposed into the two vectors Va near 
Vx*, Vb and the zero vector VO, and V7 among VO shown in drawing 3 - V7 vectors. Drawing 9 is 
a figure for explaining the output voltage vector of an inverter. The relation of this output voltage 
vector is equivalent to the timing chart of the conventional inverter shown in drawing 16 . Like 
drawing 1 7 , each divided output vector VO, Va (the inside of a figure V4), Vb (the inside of a 
figure V6), and V7 are divided into the first portion and the latter half part of a career focusing 
on the valley of a chopping-sea abnormal-conditions reference signal, or the portion of a 
mountain. 

[0059] However, like before, if current-detection-timing order is the zero vector, detectable 
current serves as zero and it cannot acquire the phase current, therefore, he shifts the 
generating timing of the zero vector and is trying to detect current in this invention at the time 
of the vector (V1-V6) as for which the zero vector (VO, V7) does not come out For that 
purpose, in addition to VO which generates the zero vector VO generated in the latter half part in 
the second half of a career in the first portion in the first half of a career, summarize VO to the 
first portion in the first half of a career, and it is generated, The timer value was changed so that 
the zero vector V7 generated in the latter half part in the first half of a career might be 
summarized to the first portion in the second half of a career and it might be made to generate, 
and the generating timing of the zero vector is shifted. 

[0060]Here, change of the timer value for shifting the zero vector is explained using drawing 2 
and drawing 1 7 . For example, in order to shift the zero vector VO generated in the latter half part 
in the second half of a career to the first portion in the first half of a career in drawing 1 7 . What 
is necessary is to delay the off-timing of the upper part switching element 3a, and the on-timing 
of the bottom switching element 3d only for Tv 02 hours, What is necessary is only for Tv 02 
hours to enlarge the timer set value Tu only the second half of a career, as shown in drawing 2 
for that purpose, and to make only Tv 02 hours small only the first half of a career. That is, 
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although the timer set value is conventionally the same at half career order, the timer set value 
is set up in this invention differ in the first half and the second half of a career. 
[0061]What is necessary is similarly, just to also set up the timer set value Tv and Tw so that 
only the second half of a career is enlarged only for Tv 02 hours in the first half and the second 
half of a career, and it may be differed in a preset value in the first half and the second half of a 
career, as a timer set value is made [ only the first half of a career ] small only for Tv 02 hours. 
Since the zero vector V0 and the generating timing of V7 are overdue only for T 0v2 hours as by 
doing so shows to drawing 2 , V0 is generated in the first portion in the first half of a career as a 
result and V7 comes to occur in the first portion in the second half of a career, It becomes 
possible to make it generate the zero vector immediately after detecting current, and two 
current information which is not the zero vector can be acquired in 1 carrier periods. What is 
necessary is here, it to be good not to be two independently as for the momentary current 
detected in 1 carrier periods by a current detecting means, and for what is necessary just to be 
more than two (2 times), and to use only two momentary current, sorting out it from them, when 
not required. 

[0062]As mentioned above, by detecting the phase momentary current which flows into a DC 
brushless motor into 1 carrier periods twice [ at least ] (two) by one current detecting means, 
structure is easy, and since the number of sensing devices can moreover be reduced, a reliable 
inverter device is obtained. It becomes possible to search for the momentary current of other 
phases other than 2 phases by detecting two different phase momentary current which is not 
the zero vector between two phase momentary current, calculating the phase momentary 
current for two phases, and calculating from the momentary current for the two phases (the 
numerals of the sum of the momentary current of two phases are reversed). Therefore, since the 
momentary current for a three phase circuit can be searched for by the simple structure by one 
current detecting means, composition is easy and the inverter device provided with two or more 
current detecting means and the low cost inverter device which has the reliability more than 
equivalent are obtained. 

[0063]Embodiment 2. drawing 1 0 shows the control block diagram in the inverter control means 
in Embodiment 2. In a figure, 20 the detected momentary current information from the three- 
phase-alternating-current coordinate system of U-V-W. The three-phase-circuit-2 phase 
coordinate transformation means changed into 2 phase-rotation direct coordinate system of a 
d-q axis, They are a voltage command calculating means in which 21 calculates 2 phase-voltage 
command value from 2 phase momentary current, a 2 phase-3 phase coordinate transformation 
means by which 22 changes 2 phase-voltage command value into a three-phase-circuit 
coordinate system from 2 phase coordinate systems, and a PWM signal generating means which 
changes a voltage command into a PWM signal as drawing 1 explained 9. 

[0064]Operation of control block shown in drawing 10 is explained below. The two momentary 
current values Idc1 and Idc2 detected by the current detecting means 7 in drawing 1 to the 
timing shown in drawing 2 , The phase momentary current information which flows into DC 
brushless motor 6 by the three-phase-circuit-2 phase coordinate transformation means 20 is 
changed into the current values Id and Iq of 2 phase-rotation direct coordinate system of a d-q 
axis from the three-phase-circuit coordinate system of U-V-W using the phases thetal and 
theta2 of an electrical angle when these two momentary current values are detected. 
[0065]And it asks for voltage command value Vd* and Vq* which the inverter main circuit 5 
outputs by the voltage command calculating means 21 since DC brushless motor 6 is driven by 
an operation using the momentary current values Id and Iq changed into the d-q axis 2 phase 
coordinate system. And by the 2 phase-3 phase coordinate transformation means 22, voltage 
command value Vd* and Vq* are changed into phase voltage command value Vu* of the three- 
phase-circuit coordinate system of U-V-W, Vv*, and Vw* from a d-q axis 2 phase coordinate 
system. Phase voltage command value Vu*, Vv*, and Vw* are changed into PWM control signal 
UP for carrying out on-off control of the switching elements 3a-3f by the PWM generating 
means 9, VP, WP, UN, VN, and WN. 

[0066]Here, a control flow of the inverter control means in Embodiment 2 which can be set is 
explained using the flow chart shown in drawing 1 1 . Drawing 1 1 is a flow chart figure showing a 
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control flow of the inverter of this invention. 

[0067]In a figure, ST21 are direct-current detection and electrical angle phase detection and an 
output voltage vector detection processing step, and a phase current conversion process step 
[ in / the first half of a career / in ST23 / processing ]. [ in / the first half of a career / in 
career order half judging process step and ST22 which judges half career order / processing ] 
Direct-current detection processing, electrical angle phase detection processing, and an output 
voltage vector detection processing step, [ in / in ST25 / second half processing of a career ] 
ST26 are a phase current conversion process step in processing, and a d-q coordinate 
transformation processing step which ST24 changes into a d-q axis 2 phase coordinate system 
from a three-phase-circuit coordinate system in the second half of a career. 
[0068]The current value Id of the d-q axis asked for ST31 by d-q coordinate transformation 
processing step ST24, The voltage command value data-processing step which asks for voltage 
command value Vd* and Vq* by an operation by Iq, ST32 Voltage command value Vd* of a d-q 
axis 2 phase coordinate system, voltage command value Vu* of Vq* to a three-phase-circuit 
coordinate system, Reverse d-q axis conversion process step and ST33 changed into Vv* and 
Vw* Voltage command value Vu* of a three-phase-circuit coordinate system, Timer value data- 
processing step and ST35 is an PWM generating step output voltage vector operation processing 
step and ST34 which asks for output voltage vector Vx* by an operation from Vv* and Vw*. 
[0069] First, the first half or the second half of carrier periods is judged by career order half 
judging process step ST21 immediately after changing into a digital value the current value 
detected by the current detecting means 7 by an A/D conversion means. When it is a result of 
career order half judging process step ST21 in the first half, Current value Idc1 changed into the 
digital value by the A/D conversion means in direct-current detection processing, electrical 
angle phase detection processing, and output voltage vector detection processing step ST22, 
The electrical angle phase theta 1 at the time of current detection and the output voltage vector 
Va (1 of V1-V6) currently outputted when the A/D conversion of the current was carried out 
are held. In phase current conversion method step ST23, current 1x1 of a predetermined plane 1 
is calculated from the phase current information [ relation / of the inverter output vector and 
direct current which were shown in drawing 8 based on direct-current value Idc1 and the output 
voltage vector Va which were acquired by ST22 ] which an output voltage vector can detect at 
the time of Va. 

[0070] When it is a result of career order half judging process step ST21 in the second half, 
Current value Idc2 changed into the digital value by the A/D conversion means in direct-current 
detection processing, electrical angle phase detection processing, and output voltage vector 
detection processing step ST25, The electrical angle phase theta 2 at the time of current 
detection and the output voltage vector Vb (one except what was held by Va of V1-V6) 
currently outputted when the A/D conversion of the current was carried out are held. In phase 
current converting step ST26, current 1x2 of a predetermined plane 1 is calculated from the 
phase current information [ relation / of the inverter output vector and direct current which 
were shown in drawing 8 based on direct-current value Idc2 and the output voltage vector Vb 
which were acquired by ST25 ] which an output voltage vector can detect at the time of Vb. 
[0071] And in d-q coordinate transformation processing step ST24. Current value 1x1 of two 
phases obtained by ST23 and ST26, 1x2, and the electrical angle phase theta 1 at the time of 
current detection and theta 2 are used, The phase current value of DC brushless motor 6 is 
changed into 2 phase-rotation direct coordinate system shown with a d-q axis from a three- 
phase-circuit U-V-W coordinate system, and the current value Id in a d-q coordinate system 
and Iq are calculated by an operation. 

[0072]Next, in voltage command value data-processing step ST31, it asks for voltage command 
value Vd* of the d-q coordinate system for driving DC brushless motor 6 from the current value 
Id of a d-q coordinate system, and Iq, and Vq* by an operation. And by reverse d-q conversion 
process step ST32, voltage command value Vd* of a d-q coordinate system and Vq* are 
changed into a three-phase-circuit coordinate system, and it asks for voltage command value 
Vu* of a three-phase-circuit coordinate system, Vv*, and Vw* by an operation. 
[0073]Here, in reverse d-q coordinate transformation processing step ST32, in consideration of 
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time until the output of a voltage command value is reflected in actual output voltage, as shown 
in drawing 12 , it is considered as a feedforward output, and 2 phase-three-phase-circuit 
coordinate conversion is performed using the phase theta 3 actually reflected in output voltage. 
Drawing 8 is a timing chart figure showing the relation of the electrical angle phase theta for 
coordinate conversion and career in inverter control block. In the figure, a horizontal axis 
expresses the timing of the electrical angle at the time of current detection and an output, and 
the vertical axis expresses the size of the reference signal. 

[0074]Supposing it detects the current for a plane 1 by the trough of a chopping-sea modulation 
reference signal (the electrical angle at that time is theta 1) and detects the current for a plane 
1 by the peak parts of a chopping-sea modulation reference signal (the electrical angle at that 
time is theta 2), By the time a voltage command value is reflected in actual output voltage, 
calculation time etc. are required, and in consideration of such time, the electrical angle (theta 3) 
which can be reflected in output voltage is determined. 

[0075]Output voltage vector operation processing step ST33 asks for output voltage vector Vx* 
by an operation from voltage command value Vu* obtained by ST32, Vv*, and Vw*. In timer 
value data-processing step ST34, the ON time timer value Tu of the upper part switching 
element of each phase, Tv, and Tw are calculated by an operation from output voltage vector 
Vx* obtained by ST33. In PWM generating step ST35, the reference signal for chopping-sea 
abnormal-conditions comparison is compared with each phase ON time timer value Tu, Tv, and 
Tw, and PWM signal UP for each switching elements [ 3a-3f ] on-off control, VP, WP, UN, VN, 
and WN are calculated. 

[0076]Here in timer value data-processing step ST34. Vx* called for from the output voltage 
command as shown in drawing 9 is decomposed into the two vector Va (1 of V1-V6) near Vx*, 
Vb (one except Va of V1-V6) and the zero vector VO, and V7 among the vectors shown in 
drawing 3 . This relation is equivalent to the timing chart of the conventional inverter shown in 
drawing 17 . Like drawing 17 , each divided output vector VO, Va, Vb, and V7 are divided into the 
first portion and the latter half part of a career focusing on the valley of a chopping-sea 
abnormal-conditions reference signal, or the portion of a mountain. 

[0077]In addition to VO generated in the first portion in the first half of a career, at this time, the 
zero vector VO generated in the latter half part in the second half of a career is generated, By 
the thing it is made to make the first portion in the second half of a career generate the zero 
vector V7 generated in the latter half part in the first half of a career. It becomes possible to 
detect 2 phase currents in 1 carrier periods without shifting the generating timing of the zero 
vector, and current-detection-timing order's serving as the zero vector and detecting zero 
electric current. 

[0078]Here, one example of the calculating means used by voltage command value arithmetic 
step ST31 which calculates a voltage command value by position sensing device loess based on 
phase current information is shown in drawing 13 . Drawing 1 3 is a block diagram showing an 
example of the composition in the voltage command value arithmetic step of a 180 position 
sensing device loess energization (sinusoidal energization) method. In a figure, a three-phase- 
circuit-2 phase coordinate transformation means and 21 20 A voltage command value calculating 
means, The 2 phase-3 phase coordinate transformation means which 22 changes into a three- 
phase-circuit coordinate system from a d-q coordinate system, A speed comparison means for 
50 to measure speed commanding value f* and the presumed speed f, and to search for the 
speed error ferr, and 51 are speed control means which perform speed control of a DC brushless 
motor in quest of q axis current command value Iq* using the error ferr searched for by the 
speed comparison means 50 by an operation. 

[0079]A q shaft current comparison means for 52 to compare q axis current command value Iq* 
with q shaft current value Iq, and to search for the error Iqerr, A d shaft current comparison 
means for 53 to compare d shaft current command value Id* with d shaft current, and to search 
for the error Iderr, 54 from d shaft current error Iderr and q shaft current error Iqerr Voltage 
command value Vd* of d axis and q axis, The current control means which performs current 
control in quest of Vq* by an operation, and 55 are the d-q shaft current Id searched for by the 
three-phase-circuit-2 phase coordinate transformation means 20, and the speed and the 
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position estimation means which presume the magnetic pole position theta and the revolving 
speed f of the stator 16 of DC brushless motor 6 from Iq. 

[0080]The control action of the inverter constituted as mentioned above is explained below using 
drawing 13 . First, the current Id of a d-q coordinate system and Iq are calculated by the three- 
phase-circuit-2 phase coordinate transformation means 20. In speed and the position estimation 
means 55, the magnetic pole position theta and the revolving speed f of the stator 16 of DC 
brushless motor 6 are guessed by an operation from the d-q shaft current value Id and Iq. 
[0081 ]In the speed comparison means 50, the revolving speed f of the rotator 16 called for from 
speed and the position inference means 55 is compared with rotational speed command value f* 
beforehand given from the exterior (beforehand given from the control device of the device 
carrying an inverter device, etc.), and the error ferr is searched for. In the speed control means 
51, it asks for q axis current command value Iq* by proportional-plus-integral control from the 
speed error ferr. By q shaft current comparison means 52, q axis current command value Iq* is 
compared with the q shaft current Iq, and the error Iqerr is searched for. By d shaft current 
comparison means 53, the d shaft current Id is compared with d shaft current command value 
Id* beforehand given from the exterior (beforehand given from the control device of the device 
carrying an inverter device, etc.), and the error Iderr is searched for. 

[0082]The current control means 54 asks for d-q axis voltage command value Vd* and Vq* by 
proportional-plus-integral control from Iderr and Iqerr, respectively. And in the 2 phase-3 phase 
coordinate transformation means 22, it asks for voltage command value Vu* of a three-phase- 
circuit coordinate system, Vv*, and Vw* by an operation based on d-q axis voltage command 
value Vd* and Vq*. 

[0083]By the three-phase-circuit-2 phase coordinate transformation means 20, thetal and 
theta2 are used here as the electrical angle theta used at the time of conversion as mentioned 
above. He is trying similarly to use theta 3 by the 2 phase-3 phase coordinate transformation 
means 22 as the electrical angle theta used at the time of conversion as mentioned above. 
[0084]In the current detecting means by this invention, since the timing which detects two 
momentary current differs, in the three-phase-circuit-2 phase coordinate transformation means 
20, the electrical angle phases thetal and theta2 which detected the two momentary current 
Idc1 and Idc2 are used, and coordinate conversion is performed. The electrical angle phase theta 
3 used for the 2 phase-3 phase coordinate transformation means 22 is taken as the phase in 
consideration of an electrical angle phase until the voltage command called for by the voltage 
command value calculating means 21 is reflected in the output of the actual inverter main circuit 
5, as shown in drawing 12 . Thus, since it is reflected by the electric phase angle which can 
actually be reflected, it becomes possible to stop the adverse effect which it has to the drive of 
the DC brushless motor by time lags, such as a difference of two momentary current detection 
time, and calculation time, as much as possible. 

[0085]In the inverter by this invention, what needed two or more current detecting means is 
considered as composition to provide in one direct-current portion with the inverter of the 
conventional system. Therefore, at the time of starting, since the current which flows into the 
stator winding of DC brushless motor 6 becomes small, it becomes a value also with a small 
direct current detected by the current detecting means 7. For this reason, the detection error of 
current becomes large, and proper control is not performed, but the case where it becomes 
difficult to drive DC brushless motor 6 properly comes out. 

[0086]In such a case, a DC brushless motor is started with an open loop, without using the 
direct-current value detected by the current detecting means 7 at the time of starting. By 
feeding back a direct-current value, after an after-starting DC brushless motor becomes a 
predetermined operating condition, proper control is attained also in the time of starting. 
[0087]The case where the generating time of one one of vectors will become extremely short 
among the zero vector V0 produced in 1 carrier periods as a state of a PWM signal, two vectors 
Va other than V7, and Vb, or it hardly generates may happen. In such a situation, the current 
value detected at the time of a vector with short generating time will detect the transitional 
current value at the time of an output vector changing, and becomes difficult [ it / to search for 
the exact phase current ] from this information. This inaccurate detection result serves as 
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disturbance to control, and will have an adverse effect on the drive of a DC brushless motor. 
[0088]Therefore, it becomes possible to perform proper control by dealing with it as a current 
value transitional when the difference of the current value and the last detection value is larger 
than a predetermined value, and using the last detection value by the case where current is 
detected in this embodiment at the time of a vector with short generating time. A filter is used 
for the phase current value calculated from the detected current value, and it will become still 
more effective if the disturbance by the detection error of a direct current is removed. When 
changing into a d-q axis-coordinates system the phase current especially searched for from a 
direct current and using it, since the fundamental wave alternating component in a three-phase- 
circuit coordinate system becomes possible [ treating as a direct current ], it becomes easy 
[ using a filter more ] by a d-q axis-coordinates system. 

[0089]The lineblock diagram of the inverter in Embodiment 3 is shown in embodiment 3. drawing 
14 . In drawing 14 , drawing 1 and an equivalent portion attach the same numerals, and omit 
explanation. Although Embodiment 1 and Embodiment 2 explained the case where it applied to 
DC brushless motor 6, this embodiment explains the case where it applies to an induction motor. 
56 is an induction motor, and the composition of the inverter which drives the induction motor 
56 is equivalent to the composition of the inverter which drives DC brushless motor 6 explained 
by drawing 1 , and it is made to drive the induction motor 56 instead of DC brushless motor 6 in 
drawing 14 . A control flow in this case is equivalent to the flow chart of drawing 1 1 explained by 
Embodiment 2, and explanation of the same portion as drawing 1 1 is omitted. 
[0090]In this embodiment, the contents of voltage command value data-processing step ST31 in 
drawing 1 1 differ. The example of composition of voltage command data-processing step ST31 in 
the case of performing velocity sensor loess control of the induction motor 56 is shown in 
drawing 15 . Drawing 15 is a figure showing the composition of the voltage command value 
calculating means which shows one example of this Embodiment 3. 

[0091]In drawing 15 , a three-phase-circuit-2 phase coordinate transformation means and 21 20 
A voltage command value calculating means, The 2 phase-3 phase coordinate transformation 
means which 22 changes into a three-phase-circuit coordinate system from a d-q coordinate 
system, A revolving speed comparison means for 57 to compare estimated rotating speed 
omegar with rotational speed command value omegar* beforehand given from the exterior 
(beforehand given from the control device of the device carrying an inverter device, etc.), and to 
calculate revolving speed error omegarerr, The speed control means which performs speed 
control of a DC brushless motor in quest of q axis current command value Iq* using error 
omegarerr of rotational speed command value omegar* and estimated rotating speed omegar 
which were asked for 51 by the revolving speed comparison means 57 by an operation, 52 is a q 
shaft current comparison means to compare q axis current command value Iq* with q shaft 
current value Iq, and to search for the error Iqerr. 

[0092]A d shaft current comparison means for 53 to compare d shaft current command value Id* 
with d shaft current, and to search for the error Iderr, 54 from d shaft current error and q shaft 
current error Voltage command value Vd* of d axis and q axis, The current control means which 
performs current control in quest of Vq* by an operation, and 58 The d-q shaft current Id, They 
are a speed estimating means which presumes revolving speed omegar and sliding-velocity 
omegas of the induction motor 56 from Iq and d-q axis voltage command value Vd* and Vq*, an 
adding machine which 59 adds revolving speed omegar and sliding-velocity omegas, and finds 
electrical angle speed, and an integrator which 60 carries out time quadrature of the electrical 
angle speed, and obtains an electrical angle phase. 

[0093]Drawing 15 explains the operation at the time of being constituted as mentioned above. 
First, the current Id of a d-q coordinate system and Iq are calculated by the three-phase- 
circuit-2 phase coordinate transformation means 20 using the electrical angle phase theta. 
Revolving speed omegar and sliding-velocity omegas of the induction motor 56 are then 
presumed to the speed estimating means 58 from d-q shaft current value Id, Iq, and d-q axis 
voltage command value Vd* and Vq*. 

[0094]In the speed comparison means 57, revolving speed omegar and rotational speed command 
value omegar* called for from the speed inference means 58 is compared, and the error 
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omegarerr is calculated. In the speed control means 51, it asks for q axis current command value 
Iq* by proportional-plus-integral control from speed-error omegarerr. By q shaft current 
comparison means 52, q axis current command value Iq* is compared with the q shaft current Iq, 
and the error Iqerr is searched for. By d shaft current comparison means 53, d shaft current 
command value Id* is compared with the d shaft current Id, and the error Iderr is searched for. 
[0095]The current control means 54 asks for d-q axis voltage command value Vd* and Vq* by 
proportional-plus-integral control from Iderr and Iqerr, respectively. In the adding machine 59, 
revolving speed omegar and sliding-velocity omegas are added, and primary electrical angle 
speed is found. The integrator 60 is integrated with primary electrical angle speed, and it asks for 
the electrical angle phase theta. In the 2 phase-3 phase coordinate transformation means 22, d- 
q axis voltage command value Vd* and Vq* are asked for voltage command value Vu* of a 
three-phase-circuit coordinate system, Vv*, and Vw* by an operation using theta. 
[0096]Since it is necessary to detect the phase current which flows into an induction motor in 
the inverter which drives an induction motor when performing a torque control, when performing 
speed control using a velocity sensor, or to perform speed control in sensor loess, As 
conventionally shown in drawing 16 , two current detecting means (7a, 7b) for phase current 
detection were needed like the inverter for a direct-current brushless-motor drive. However, 
that what is necessary is just to use the one current detecting means 7 between DC power 
supply 1 and the inverter 2, if the inverter by this invention is used, since structure is easy, it will 
be reliable and the inverter of low cost will be obtained. 

[0097]Although this invention explained the DC brushless motor or the induction motor as a kind 
of motor as mentioned above, If it is the motors (for example, switched reluctance motor etc.) 
controlled by detecting the phase momentary current which flows into a motor, and calculating 
the voltage command value impressed to a motor based on the detection value, It becomes 
possible to apply the inverter of this invention, and low cost-ization can be attained though it is 
high-reliability. 

[0098]Since the current detecting means of the inverter device itself can be managed with one 
and it can do cheaply small if the product which uses the motor explained by these Embodiments 
1-3 is controlled by the inverter device of this invention, as for small size and a weight saving, 
the product itself is made. The high product and compressor drive of installation flexibility from 
which a setting position is not chosen can be obtained. Since a current detecting means 
becomes good by one, it is small and the reliable product and compressor drive to failure of 
parts can be obtained. If carried in the refrigerating air conditioner which has motors, such as 
compressors, fans, etc., such as a refrigerator and a conditioner, it will be small and the reliable 
product from which a setting position is not chosen will be obtained. 
[0099] 

[Effect of the Invention]As mentioned above, the inverter device of claim 1 of this invention, The 
DC power supply which supply direct current power, and the inverter main circuit which 
comprised two or more switching elements and was connected to DC power supply, One current 
detecting means which is connected between DC power supply and said inverter main circuit, 
and detects momentary current, The PWM signal generating means which generates the PWM 
signal for carrying out on-off control of two or more switching elements based on the 
momentary current detected by one current detecting means, Since at least 2 times of 
momentary current was detected in a preparation and 1 carrier periods of a PWM signal, by one 
current detecting means, at least two momentary current information can be detected to 1 
carrier periods, and an inverter device easy structure and reliable is obtained. 
[0100]One current detecting means which the inverter device of claim 2 of this invention 
detects one momentary current information in the first half of 1 carrier periods of a PWM signal, 
and detects the remaining momentary current information in the second half of 1 carrier periods, 
The voltage vector generating means which generates either of the two voltage zero vectors in 1 
carrier periods of a PWM signal in the first half of 1 carrier periods, and generates the remaining 
voltage zero vectors in the second half of 1 carrier periods, Since it was made to synchronize 
the timing which detects momentary current before the predetermined time of the timing which 
generates a preparation and the voltage zero vector, By one current detecting means, since two 
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momentary current information other than the voltage zero vector is detectable, it has reliability 
equivalent to the inverter device provided with two or more current detecting means, and an 
inverter device [ low cost moreover ] is obtained with an easy structure. 

[0101]Since the inverter device of claim 3 of this invention connects a synchronous motor or an 
induction motor to the output side of an inverter main circuit and it was made to drive it, a 
reliable inverter device is obtained by low cost with high flexibility of motor selection. 
[0102]Since it was made for the compressor drive of claim 4 of this invention to carry the 
inverter device of a statement in claim 1 thru/or the 1st paragraph in claim 3, the compressor 
drive whose flexibility of a loading place it is small and is high is obtained. 

[0103]Since it was made for the refrigerating air conditioner of claim 5 of this invention to carry 
the inverter device of a statement in claim 1 thru/or the 1st paragraph in claim 3, the 
refrigerating air conditioner whose flexibility of a setting position it is small and is high is 
obtained. 

[0104]The control method of the inverter device of claim 6 of this invention, In the inverter 
device which comprised two or more switching elements and was connected to DC power supply, 
The momentary current detecting step which detects two momentary current in 1 carrier 
periods by one current detecting means, The voltage vector output step which outputs a voltage 
vector based on two momentary current detected from the momentary current detecting step, 
The PWM signal generating step which generates the PWM signal for carrying out on-off control 
of two or more switching elements based on the voltage vector outputted by the voltage vector 
output step, Since it was made to carry out on-off control of two or more switching elements 
based on the PWM signal generated by the preparation and the PWM signal generating step, 
Three phase momentary current information is acquired from two momentary current information 
detected in 1 carrier periods by one current detecting means, it is small and the control method 
of a reliable inverter device is obtained by low cost. 

[0105]The control method of the inverter device of claim 7 of this invention, The d-q shaft 
current arithmetic step which searches for d shaft current and q shaft current of a rotation 
direct coordinate system by an operation based on the size of two momentary current in 1 
carrier periods detected by the momentary current detecting step, and the information on a 
phase, The volts alternating current arithmetic step which calculates the pressure value of an 
exchange coordinate system by an operation based on d shaft current and q shaft current which 
were searched for by the d-q shaft current arithmetic step, Since it was made to carry out on- 
off control of two or more switching elements based on the pressure value calculated by the 
volts alternating current arithmetic step, From the phase difference information of two 
momentary current detected to timing which is different in 1 carrier periods by one current 
detecting means. The momentary current of a d-q axis 2 phase coordinate system can be 
searched for, and the control method of an inverter device that the adverse effect to the motor 
drive by the detection timing of two momentary current differing can be stopped is obtained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the inverter showing the embodiment of the invention 1. 
[Drawing 2] It is a figure showing the PWM signal and current detection timing by the embodiment 
of the invention 1 . 

[Drawing 3] It is an explanatory view showing the vector pattern which the inverter by the 
embodiment of the invention 1 outputs. 

[Drawing 4] It is an explanatory view showing the state and current route of a switching element 

of an inverter at vector pattern V 4:00. [ in the embodiment of the invention 1 ] 

[Drawing 5] It is an explanatory view showing the state and current route of a switching element 

of an inverter at vector pattern V 6:00. [ in the embodiment of the invention 1 ] 

[Drawing 6] It is a key map showing the relation between the phase current in the embodiment of 

the invention 1, and a direct current. 

[Drawing 7] It is a flow chart which shows the flow of the inverter control in the embodiment of 
the invention 1. 

[Drawing 8] It is a figure showing the state of ON/OFF of each switching elements 3a~3f 
corresponding to the output voltage vectors V0-V7 of the inverter in the embodiment of the 
invention 1 , and the relation of the phase current detected. 

[Drawing 9] It is a vector diagram for explaining the output vector in the embodiment of the 
invention 1. 

[Drawing 10] It is a control block diagram by the inverter control means in the embodiment of the 
invention 2. 

[Drawing 1 1] It is a flow chart figure showing a control flow of the inverter in the embodiment of 
the invention 2. 

[Drawing 12] It is a timing chart figure showing the relation of the electrical angle phase theta for 
coordinate conversion and career in the embodiment of the invention 2. 
[Drawing 13] It is a block diagram showing one example of the composition of the voltage 
command value calculating means in the DC brushless motor drive inverter in the embodiment of 
the invention 2. 

[Drawing 14] It is a lineblock diagram of the inverter in the embodiment of the invention 3. 
[Drawing 15] It is a block diagram showing the composition of the voltage command value 
calculating means in the induction motor drive inverter in the embodiment of the invention 3. 
[Drawing 16] It is a figure showing the composition of the conventional common inverter. 
[Drawing 1 7] It is a timing diagram showing the conventional PWM signal and current detection 
timing of a common inverter which are shown in drawing 16 . 

[Drawing 18] It is a figure showing an example of inverter control block by d-q axis conversion of 
the conventional common inverter shown in drawing 16 . 

[Drawing 1 9] It is a lineblock diagram showing the conventional common inverter for a direct- 
current brushless-motor drive. 
[Description of Notations] 

1 A DC power supply part and 2 An inverter, the 3a U Aigami side switching element, The 3bV 
Aigami side switching element, the 3c W Aigami side switching element, 3 d U phase bottom 
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switching element, 3e V phase bottom switching element, 3f W phase bottom switching element, 
4, 4a, 4b, 4c, 4d, 4e, 4 f A reflux diode, 5 inverter main circuits, 6 DC brushless motors, Seven 
current detecting means, 8 inverter control means, 9 PWM generating means, and 10A Phase 
momentary current calculating means, 10B A three-phase-circuit current calculating means and 
1 1 A voltage command value calculating means and 12 Output voltage vector operation means, 
12A timer value calculating means, 13 U phase stator winding, 14 V phase stator winding, 15 W 
phase stator winding and 1 6 A rotator, a 20 three-phase-circuit-2 phase coordinate 
transformation means, 21 voltage-command-value calculating means, a 222 phase-3 phase 
coordinate transformation means, and 50 Speed comparison means, 51 A speed control means, 
52 q shaft current comparison means, 53 d shaft current comparison means, 54 current control 
means, and 55 [ A speed estimating means and 59 / An adding machine and 60 / Integrator. ] 
Speed and a position estimation means, and 56 An induction motor and 57 A speed comparison 
means and 58 



[Translation done.] 
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^§-4 D/h$W|§-g-t4, ±{II^-T y^-Vifm^- 3 a~3 c 

©fij^ffl p wMfit 14 o f f ytm m ft r> , rm * ^ y f- 
yym? 3 d ~ 3 f (Dmmm pwMft-§-(40N«nic^ 

So I u(4±f5^^ y^>^f5?^-3 3 f <D*4 y 

[0 0 0 8] ft*i4, 01 6©^?^ #ffitc«EES:3B 

fy^»3 a~3 f **>-*7Mm-fztztb<DP 

WM{f-§-UP, VP, WP, UN, VN, WNSr#TV^ 
So 

[0009] z<Dt ^m^m^n o?4 5^401 

? 6 CtAtSffimSS© 2ffi^S:tfflt5. %<r> 
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He, #fc^fc2^©ffipHf»ff#^ti(C, #mm 

l 2 fc4 9 W7J«£<©-<^ IvMUff^f feft, p 
wm|§£3M§:9 fz:4 9 PWMff ^^fyf 
y^i3 a~3 f SrON • OFFWtS. 
[0 0 10] £fc, t£*t4, ^ffl$tlfc2tB^«Z)»B#m 
^^iMl^iftlTM^t-fcS d - qtt(7? 2 tiffin 
10 LT, ^A-*«$lJ®£fToT^3#^V>&<& 

Hi 8 (4 d - q tt^mi- 4 y^-^W/n y ^ © 
-0iJ£Sc1-E|T?£>5o HfcJsv^-C, 2 0 ttlB^Mffiiefflfft 
Sr3ti^aE]£a^b^ d-qtt2fclsI*si!ffTffi«3Rfc: 
5 3i-2 ft 2 1 (4 2 ^I8^«% 
d^2ffi«EJS^ffiSriSi»1-5«EEffi^»l)L¥S!, 2 3 
t4 2 ffiWJEJg^-Sr 2 4g|Hl4Effia(^& 3 ffi 5!«Bffi«*Jt 

iHft-rs 2 « - 3 4fijs*sift#^ 9 (4 3 mwzm&m 

20 [ 0 0 1 1 ] 0 1 8 fcjstt 5SW7'n y ^ ©ftfpSrWT 
(cKiBJ-rs„ 2o©Wfctttti#ft7 a#J:tf7bteJ:*) 
2ffi^^»^«9fctfSlI u, I v«rl3II*^ttWU 2*B 
^©»l^«SEffif# I u, Ivt 2ffi^©W«#««*R«' 

^2 OfCfc?) d-qM2ftAff^«)tillEiI d, Iq 

[0 0 1 2] *EE$£ttJF3£fc2 1T?I±, d-q#2ffi 
MM%k<DWSMe.l d, I qSrffiV'T-l'^— ^^HI?&5 

Vd* s Vq *tt2tf-3ffiffi«aE*^S2 2tC4^ d 
- q M 2 SffiS^^)^ b U - V -WW 3 fSMHIS t-Sife $ 
n^JEIt^'KV u * , Vv*, Vw*^t*^5. S 
BEtg^-fiVu*, Vv*, Vw*(iPWM%4ft9l; 

PWMlWfttUP, VP, WP, UN, VN, W 
NlC^i&&*l5„ 
[0013] m 1 9 (4, #rji¥ 8-126379 

mmm, 's anu*a±ni^>f y^-^*^ 3bi4vw 

±ffl^-T yf-ffm+s 3 c (4WfB ±{HI^-C yf^i 
SdflUffiTfll^yf^^f, 3e(4VffiTftiJ 
^-f y^^^*^, 3 f f4WffiHRl'J*-f yfy^, 
4 a~4 f (4^-T y^i^*T-3 a~3 f iffi^JfC^fg 
$^fC3l^^V^-K, 6ttit*^9^U'^*- 1 
3(4E^7^7^U-X^-^ 6©Uffi@gW*, 14 

fiacW^y^u^-t— ^ 6© vffi@£^#^H, I5t4 

ElS7*7->l^^*-^ 6©Wffi@g^^I, 16{4E 

50 $7*7^^*- ^ eroiate^-efcSo 
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[0014] 7 0ttmtWHLi k&x* yT-ftrmj-a 
a ~3 f fcolBKiKJtfeixfcWlEtta^aTfcDs ^ 

7^7 1, A'J»S1SK 7 2 , «Sttfettjfg$i 7 3 ± U flf 
J&£ft5„ 7 4ii-7-f^o=i>t:' , ;3 . — ^ 7 5|i^^ 
n^e 3 ^ 7 4ft(diaftt>;ft7cA/D^M^ 7 6 

7 7 y^^lr? 3 a ~ 3 f fciHKrf 3 K?-f ^ 

[0015] El 1 9 (C^-f-i^PjB^pS - 1 2 6 3 7 

? mmm © 4 * © (co ^ x u r tfwi-*- 5 . 

ttttttBl^gl: 7 0 «t 19 tfcffi £frfcS^£ A/D« 
7 5 (C «t !J 7^*/Wr§-K£ifc-t-3. $ilfM$7 6 iiA/ 
D»7 5 \Z ± 5 ^WA'flS-LfcWMtfcfc t LT 

a~3 f • ^WHN-fifc* 

ro^-f VP, WP V UN, VN, W 

N£tttfrT5 0 K9^^I3K7 7ttjWWIl7 6a>6ttJ* 

a, 3b, 3c, 3d, 3e, 3 f ttfl^fl 1 2 0&. 
fetlfON/O F F LTW»rt*3o 

[0016] ±fEt£5£©-f 1 £ 9 

ffl**n*««*«iHfta^«7OtJ:0«tfJU ^© 

*^e-^ 6 roHte^ i 6 ro^SfiBti^ff^t lt# 

[0 0 17] 

immmmLx 5 ti-sfUB] .tie© <t 5 *it*sflf 
ffii-3fc&©m?t&ttj#i£, tt&fflBtttffi Y7>*& 

± IWMMftfflllll&fc if 2 *B#&3I bftZtLib, M 

[0 0 18] 3fc*£««tt& 

[0 0 19] *fc, Hi 9(^t#M¥8-l 2 6 3 7 
^gSr*SSi-5^^ii*^T*a»L-CVN5 0 r© 
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[0020] *3§KI2, ±eiBIJHfcABIW-3fc»K:fc£ 
[0 0 2 1] 

tp-t-*fc»OPWMfll#Sr«^-J-5 PWMff-§-^^#S 
t, §r#x, PWMft-§-wi=¥ j ry7'ja»34'^>/j:< i 

[0 0 2 2] *fc, *^BJ©ff*3S2(ClfB«©-( > ^- 
^^g(4, lo»lpB#«^tt#SrPWMff-§-Cl^-ty 

7-jaW»^¥t-^fcB-r6 lo©«»fE^ffi^©i:, PWM 

[0 0 2 3] *7t, 3 (CfSic©^ 

40 [ 0 0 2 4 ] * fc, *3§K ©»*S 4 iCfegc©JEEISmig 
»S«f±, W*^ 1 7!>Sfi*« 3 © 5 % © l «^|S«© 

[0 0 2 5] *fc, *38W©lt*3« 5 KlIB*©** • 
DSSfifi, tt* 3 ! l 75Slt *^ 3 © 5 fe© 1 SimiEiW) 

[0 0 2 6] *fc, *|§PJ©W*3J6 (C|S«5©-f ^-<- 

50 WiSE'SrttWi-SiWMWIiEtfkW^^y^i:, 
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ffi*^ y7£ V IkmZtitc 2 ooRRfttttS: t i fc«E 
^<9 h/^mtl^TiyyiCi. y{#t)$frtcm&'<? Y>vt£ 
!()OPWMff^4^f5PWMff8^fy7' 

[0 0 2 7] *38WO|»*9t7|C|B(fcO>r^- 
q #«Sft^?H*{C tDWSd-q illSIXfy 7 

is d-q«ifBlEad|L^y^lcJ:9*»fe*ifcd«i« 
[0 0 2 8] 

T\ lftiicaEWSffi, 2i*s(ys<—?, 3afi-f^— 
* 2rt£*/££;Jx5Uft±ffl;*>f yf-SifX^ 3 bf± 
VffJiflJX-Y yf-l/fUfr^ 3 c ttWffi±«^>r yf^ 
3 dttUtBTfilJ^-Yy^V^*^ 3e«VtB 
TflJ^-^y^^^*^ 3 f ttWfBTfll^W yfy?M 
•?\ 4a~4flWyfy/if3a~3f i^rtlf 

f-^ifHk^ 3 a ~ 3 f feitK^Wjtsft^-f K4 a 

~4 f tJ:»»#riES*i5>r^-^±ISIS, eneSET* 
[0 0 2 9] 8iWy/^±IHK5rt©^'fyfy^ 

V^T-3 a~3 f • t7liIf5fcfc©PWM 

m^-zm^-fz pwM«-H8*^a, i oaw 

[0 0 3 0] l 0Bttffi««atS|t¥afcJ:5«||[$^fc 

1 1 » 3 tawsEiait^© i d©3^ 

± <o xitzwzia&mmn^wt* 1 2 ^wes 
^•ffi»H[#a 1 1 ± d t tb^*j±ffi^fit^ t, t m 
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-f^fi£?£»{£j; Vi£ibZ>94MWfcW^&~<ihZ><. 3 
0 fi P WMftf o^ty7^4^5^-yyT4i# 
3 HWfyT«¥t3 0 J:?)|S^Lfc:^^yT 

[0 0 3 1 ] El 2 i±^3§PJ W-T ©ffl#P¥Rfc*J 

if 5 p WMft # k nffiWi m <d 9 A 5 y 9 -e fc 
t), l*^PT«J!IIrtl::2ft^©iWMi«flMISr*ai- 
10 attffi^rifeRtWftW^^^^Sr^bfct)©^**. El 

<DUmm PWMflt© ON/OFF ^«*5 £*l 
[0 0 3 2] Tma x tt^-Y JJ TJBaSr*-fH*ft*W 

**it, t o (i^r^ y Tja««r*-rHA«aanffla;iMr 
*©*/]virt? p wM^tro 9 4 ^©as^-et sft/jHe-x? 

fc5„ UPttUffi±IB^>f y^^3fr?3aOW 

20 ifflPWMSf©ON/OFFta VPttVta±ffl^ 
s/f-V-^^f- 3 b©»fflPWMff fOON/OFF 
WPUW«±j«^'y^^3 cOSJSfflP 
WMft ^-C ON/OFFtE UNiiUffiTffiiJ^-r 
V^-f-3 d(Dft!||WfflPWMffl'^-© ON/OFFti, 
VNiiVtiTfU^-f yT-isWFf-a e WftWfflPWMif 
fOON/OFFttt, WNUWffiTW^'fyf^/* 

^•3 f wftijfflifflpwMii i-©on/off wmzm^r 

[0 0 3 3] TuliUffiPWM^'f'ri, Tv 

30 itV^BPWM^-r-^lt, TwIiWfiPWM^'fvftfc 

If3a~3c WftMffl P WMlfflt O N \Z 9 , 

rffiij^-r yf-isytt 3 d ~ 3 f (Dmmm pwMft#» 

2«f-§- i 5 /h $ V ±« Xjy^> 3 a ~ 

3 c CDftlJfPffl PWMjf #f±0 F F*«Bfcft 5 , TftlJ^-T 

->fy^3 d~3 f ©ftiJpfflPWMff-i-iiON^IB 
(C^5„ I d c(i±B5^-Y yfy^f3 a^P>3 f © 

40 y=3-y9mm^£. V mmwift^wt i *>&tftmsjx* 

[0 0 3 4] V0~V7ttlilA«£E^ 

2lcJ:!?a***i««E'«^ h^T?ib9» El3 s 
EI4Srffl^Tf^BJ-r5„ H3tt-f 
^ b^^ — ^Sr^-fRK0-t?*)5. H{c4oV^T, V4 
ttUffilcWBESraiWS^ffi^ V3(iWtti:VtBlcfl;ffi 
SrWlP-f*«1IBs V2ttVffi^«ffiSrRlJBl-«JRlfi, V 
5{4Uffii:Wtem«JEESrHl3Wi-5^li, Vlt±Wffi(c« 

50 ^cffilr^-ro V0 S V7lit*P^ h/K'fc^ 
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v o te¥<Dmzt>W3£&mn LftvvWSt 5 , v 7 \tu 
IB, vib, wftk:«EE*rBlJn-t-a«lB-C*>D, vo t v 

[0 0 3 5] V 4*5^-0^ 6 ©$ji©t #©# 

y^s ajRf ©ON/OF F^lHi:«SE© 

y^*^3 a~3 f o^ttfc«it©«ftlx5a»t*i-» 

<DsOs<—? y^-yVm^-S a ~3 f G>$M 10 

[0 0 3 6] @4*5j;tJ«0 5[CdoV^-C, 01 tH— Sfc 

iE^^yv'^*—^, l 3 fiE^y ^w-^^e— ^ 6 
©uffiHJfrHf&liU l 4i4tt^7^w^^E— 9 6 © 
v|BH5£T-;#t$i, i steEM^v-t--;**— 9 6©w 
ttHJ&HStlk i Q\tWM.-fy'yy^— 9 6©0ife 

[0 0 3 7] 0 4«y<^ h/WN*^y«sv4©i:ttfc 

"9 , U|g(75±filJ^-f y^lsffKk^ 3ai V|B*5 £tFW|B 20 
<DTM*4 vfyfmi-Z e, 3 f^ONi45«t 
fe5o ' 9 2 £#fE;ft5fl;:fifEii, EffitlKK 
1 OE«*>6Utt±«^-Y yfy^f3 a Sr^-LTE 
il^^^-^ 6©U|B#t$U 3{c£So *LT 
VlB#tHl 4*5 < tU { W|B##i(|l 5SrjiiiL-VtB^3j; 
tfWftTfll*^ yryftt 3 e , 3 f Sr^L-CESKfc 

ac©A«w*fta. Lfc^oT, «»tfttti#g: 7 k*3^ 

"OfefflSftSfcitEtt, UlB^Hl 3 «t 9^ALTV|B 

ulB^A-tss*, -Tft:b*>+ 1 u*4ftw**v*r t 30 

(cft-5, iif, ^E" — 9 6 tcMA-f Sm-g-SrlE (+) , 
=t~9 6 ± «P»fE{±i1-S»^SrA (-) i-r^o r©+ I 

[0 0 3 8] mffilZ y 0 5 t±<<9 h;W^ — W 6 com 
#*r*L-Cfc9» UlB&J^VlBroilSi^-f yf-l/^M 
T-3 a, 3 b iWlgCDTffllJ^-f y^-f^T-S f ^ON 
fcfcSJfflK-CifeS. -©£ f<-* 2lcMlv3«»fc 

^If3a ( 3b^Lt, U|B#t$U 3*J±t>*V 
|B^#$|1 4fcS-5. ^LTWlB^Hl 5 &»!9WtB 40 
Tffi^-T yfy^*f3 f £^LTE«£Mf©:IMll}-M 

ii, U*B*#i|*l 3*i.fctfVft#iril*l 4 J; 
wta#tiHi 5 J: tjattfi-fafc** w*BJ:?>flEffl-f-5« 
SE, I w^ttW**u*r 

[0 0 3 9] r^P)©IB#§r0 8^Lfc„ 08iWy 
^©ffl^flEE^ h/VV 0~V 7 fC*t-JS-f"5€-^^ 
S^f^*^ a~3 froON/OFF©titftii^ 
H5lB*^*^L/c0^fc5o -f-ft)b*>, ±i*Lfc-<^ 50 
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h/p/^-yV4, V 6 SW-oi&iD^? Yju/^9— >\z 
*3VTt>V4, V6 tlH^T'fc^, h/U/^ — > 

H#©*-r y^y^'*^-3 a~3 f ©ON/OFF©tl 
ti.M8<Dtis'0Xh'0 , ^ h/w-«^ — >-V 1 ©i#Ht 
tii$|L?>«»ftttW|B(c»iA1-5®»6+ I wt?fc!), <<9 

&mffi+l vtfjbt), h/W^-i/V3©8#[c;f&tH 
h/u/^-^V 5 ©B#(c;(£t±i£tL5®5f£fiVtB <t 9 
[0040] 02 {c^-fj; 5 i^t!i TJi»rttc|§ 

5PWMjf-§UP, VP, WP, UN, VN, WN 
(Dlfn^ IvWVO, V7, o$ •? , UP, VP, WP 
^BffcONSfcfiUP, VP, WPWCOFFi 

^-5Ew^i d r^yTja«rtic2[H!i§^-r?.„ *^jg<z) 

V7*#¥(-IS^$^fc##^LTfo5. <) 
[0 0 4 1] 01 6{^LfcJ;5 «»fE^ttS^r 

■fftlp-lb^n^? h/HtftotiJ!), «flESrtfeWi-5- 
[0 0 4 2] ^Itfo^ hyu©38^^-T 5^StT 

1 0'!lic•ov^TmpJ-r^ o 016 ic^-r i 5 ic 

ft*©— JRW*-^ >-> < —91,z$stf?> pwM*fit«ft 
ft&t&Hv^f h;vvo©»5^-i'?>'^Tv 

[0043] r©##, Tv o 2B#p B l^lr^-r yrifr^ 

•efi#1f ©^^-^fflCTu, Tv, Tw^tiC, ^r^y 
7lWW-fvtTu, Tv, Tw(^Px-5„ rtlt 
•fctl, *t y 7f V^*f3 a ~ 3 f 

OON/OFF^^mv0 2 ^W^fc(t« < ft 
19, 4fc, *t!/7«¥0#|^yf^tf3a'- 
3 f ©ON/OFF^^T ?y^Tv 0 2^3l<ftS <J 
Ufc^oT, fo^ Y;^<Dm±9^ $ ^^SrT v 0 2 
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[0 0 4 4] 2oOfp^ % 

h A-V 0 , V 7 ^CO^^ h/KD^^^4.-fS 2 o 

2 y TH««)*{r*-ctt-f ^-^©a^-t-s^ 

V 4 © i: # K*ii^^ifi[StiWMt«flMISrtftffl-t-5 C <b 
[0 0 4 5] 31 it, Ff^BfWitts ifa^ Wl^3§ 

tk-tzM^tk-tzmm^? h^©5^©^^©M 

fe*U"CV^5. '©BffSBfPflfi. EU^&^Tfi^-t y 

fcit^-f y T^^©ifn-<^ h/^V7©^^M©fl:JE 
^ b^V 6 © 5 *)©%^B#P^©MV^© < SJE-<^ WW 
T?fc5V4©?l4Lt^5im: «9 tS^flf KSr*-t"» 

B#W £KS L fc © ii , 0f 5£H# H tf* V 4 ©38£ L T V 5 B# 
Ptfl £ 5 tetttUi, It t *.tfB 2 ©*£icfi 1 V T 

mm^m^tm^-cm-^mm^ v/v (V6) ©t§ 

fcSWiif n-<^ Y;v (V0, V7) ©i#lcpB#«#K 

^ h^o 4: toiWMWtSrtttiJTf 3fi# 
©m»ft^Jt^#^<^5fc©t 5 fc5„ SSB#m 

[0 0 4 6] lit, #e>Jtfc2o©S[«EJWF««i, 
[0 0 4 7] -£tc, 6lZLffiA-t5tenffiknffitk 

7 Ttftaj ztizmmmm t ©m«&h^i-£ t a 

««E«?B©A« (-«) 

[0 0 4 8] ^ h/W^-y^VO, V 7©if 
b/VB#(i, U, V, WtB©±{B!|^-f yf-l/ifM^ 3 a, 
3b, 3ciSit*y, fc<5VMtU s V, Wtl©T«* 
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o, v 7 &&^z%mznnz^xw.wsti$WBt<DV- 

y^y v^SrfT 5&3Slifc<, -tfo^ h/VT&v^2o 

©-<^ h/b©i#Tfcnii-y-i / 7°y ^^^v^offoTt. 

10 [0 0 4 9] a^(4«±^l^bfc:J;5{-, Hli££tt£ 

W^&^Jt 7 -e^ffl S*l5«*Hu dcflEWR 1 ©+« 
w.My'y-y^^— # 6 ©m^iSf^Bfictt, «^ 
4*>t>, mmmm 1 & r. 1 1 *s 

[0 0 5 0] ±K©3M8WmJ:*-<>'^-^©IW«Bff 

20 — ^©ffl^i©^ttSr*i-7o— ^-v— MlTfcSo Htc 
iov^-r, ST l\i*^VT<DM'&¥%mW(-tZ>*^VT 

mm^mmmm^r-yy, sT2usTitt^i»7 

T 3 (i s t 2 IdTt^tb ufcitt««SE* «*3 J: 
PWMftf8^7*/^ST 8 J: 9 ©«ffi-<^ h/Wt 

[0 0 5 1] ST1 OttSTllCT^-Tryrft^i^JBr 

Lfc^lcjoit^it^^ai^-ry^ STiitts 
30 t i o (cr^m LfcE*fBIEfl!f»Js J:t«ft»f-5 pwm 
fif»4^75'7'S T 8 cfc 9 ©*jE-<^ h/Hf^lci 19 
y TH*fc*5»t t-C*»«W««E« 
IM^ry7', ST4[iST 3*5j;t/ST 1 1 iCT* 
»bnfc2ft^©1 : im»f£i: i 3 3tB^©tt«^SS#L-C* 

[0 0 5 2] S T 5 (i«JEfg^ilM»MSXX y 7°, S 
T 6 {2tti*«J±^ bfi&Mmmx?y7s ST7(iP 
WM?4-?m&W-%kMXTyy°, ST8liPWMMM 
1^7 5-7', ST9(i^f^yT©#ja»!^TL^:^^ 

[0053] me«wi#a7tj:9*[a**ifc* 
^mLfctt^, ^r-^yrBfr^^Jiif^a^xy^sTi 

}ci9, ^^yTJllW©tff*^¥/5^*J»ri-6„ ^r^r 
UTtifiWJM^ryT'STl ©Ig^SfJ^T'&o 

(C'Xm*ttfc«»fE« I d c l Sr«iaii-5„ 

[0 0 5 4] ffimflSRjM^S'^ST 3t*lt ST2-C 
50 mbivtcm.MW.mBi dc l{C±5#5it©-C§5*B 
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PWMfa ^-m^T v T 8 KjoVvttti^jgr© 
(cS-^VTlI|8iC;^Lfc-f y^-^W^^ b/I/t+SW 

^fi#SJ;9FJr£mlBw«sK£*#>5o 1814 

[0055] sfc, *c*VTm&¥rmmtm.xTy7s 
t i ©g*^f*tfco v T'&mm\zL& 

n^WMm,^\^^m^7-yfsT i o^^ta/d 

[0 0 5 6] fttSSf^fj'/STi i -e 

fi N s t i o -e#fctvfcii:»{Eil®i i d c 2 ic «t 9 #5 

r i 5ffl«»fc£: P WM{f ^-^^x y 7° S T 8 (' 

^TtB^Wlffi^ h^V b (VO~V7CD5*3© 
Vai if^X^t^ 1 ot-fgg) dX^VTia 8 fcjfc 

tg^SsfESr**^ ^LT, ST 3*3J:VST 1 1 "C# 
fctbfc 2fl#<7)lK?fE£ffl^-C\ S T 4 KXtM^7 i/ls 
Ts^— 9 6 CD 3 tl^-CDffi ®SfU u, I v, IwSr^tC 

[0 0 5 7] mjEEit^^^a^x y 7"ST5 Ttt, 
ST5-e3ftfefcfL/cttj7:ffl:BEif^ltVu*, Vv*. 

Vw*±o (±i7ijffl:i±-^^ I-a-vx *SrSd)L{;:«fc t>*& 

6 D ^fSSIl:^Xy7°ST7 7?fi, ST6t*ft?> 
Mz.&tsW&.^V h/^V x * J: 9 #t@<Z)±ftiJ^-f 

•9*&3„ PWM?§^®ST8-efi, H^^^pJtK 
fflSPft-i-i S T 7 tt*?>Wc#«©tyffl^^v 

a~3 f»*> • ^-7f|IJW(75fcfe©PWMff-§-UP, V 
P, WP, UN, VN, WNSrtife-So 
[0 0 5 8] ^g^-^BfW^^Tje^^ll^ 

7 77st 7t?ii, ia 9 {z^-ti. 5 \^mtinfr¥B&£. 9 

*fcfct^fcVx*Srll3}c:^-rV0~V7^<^ \- )V(D 5 
*>Vx *(Ci£t/^2-0(7)^<^ h/I^V a, V b & J; TJHf n 

^ h/K75§I#iiEI 1 6 \C^Ltz&M<Ds( <D? 
§nfc#ttJ79-<^ h^VO, Va (04 3 ^?«V4) „ V 
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b (0tF^(iV6) , v 7 fi=^«3EfJli!W9-^©«ife 

[0 0 5 9] L/^L&^fe, ^'©^(-■^tB^ 
6>LT\ -t?n-<^ h/W (V0, V7) -CftV'^ 

(vi~V6) ©t^^m^^tb-f5J;5icL-cv> 

io 5o ^rofcfet'tt, ^yrfH^fH^t-^-r^ 

n-<^ H/WV 0 £^-r y TBtf¥»W^^^1-S V 0 
iCiPx.T^-Y V Tm¥<Dm¥ffl,KV 0 £r£ £ &-Cf§££ 

[0 0 6 0] rrt, if h/i-^T t>irtz.$>(Di> 4 

TfC©^j5(-oV^T[a2*5i^|l|l 7 £rffl^Ttft^1- 

5 0 fci^tf, lai 7^c*DV^-r > ^^yr^w^ifB 

T ^.-rfcfe^ii, ±ftlJ^-Ts/^^^*^3 aOOFF^ 

5 >ytrm^^ ^^^3 d»oN^-r ? 

^Tv 0 2B#fflfcl-t3lfc^tf^<, ^©fcft[CfiH2 
v 0 2R#ffifc*tf-:*:£< L, ^-t yrtfi^w^Tv 0 2^ 

30 [0 0 6 1] PJ«fc, ^^f^tTv, TwUt y 
T»S<i¥i^¥-t?^^^SfiI^^Y y Tfi^W^-T v 

0 2 H#Mfclt*# < ^ + y Tfifr*(D^-T v 0 2 B#Pb1 

ot, 0 2(^^1-^5^-^^-^^ FA'VO, V7<D%± 
94 $ >^^T 0 v 2B#P B 1fc(tjltl, fe^SC^-t y T 

iff^wiff^f-vott^L, ^^yr^^tfi^gp^ 

40 19, 1 df--Y y TMM^-Vv^ YjVXt^^2^(DmM 

1 * + y KHftar«w*««tt9]K2oT»ft< 

irt^<> 20 (20) ei±t?fen{i^<, 2o©S»af 
««©*L*»jKI|-tf3teV^»frH:-t©tt>!&»bai»JLT«fll 

[0 0 6 2] K±i"9, iootiWiU?in?, l^r-ry 

S:^* < i: l> 2 E (2o) ^ffi-TSr tfcio-C, fKfi 

50 «Stt©i*v^^-^S*3i s #&ti'S. ^6>i-^ 20 
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©ftBSHtMaft© 5 hMv<? h^ftv^ft5 2o©ft 
»NP««Sr*ftaL, 2ffi#©ffil»l$*flE«:iSIJlU ^;© 
2ft#©PP#W»ftJ; DftJt (2ffioBl^««E©ftoD«F# 

«»fc£*&3r i^^rtiiJfc*. LfciJot, loot 

[oo63] mrnmm 2.010 itmmmm 2 k*j 

1 * 5 * ffll^S ir *5 (t -5 ffi* y * 0 

-To 0^&v^T, 2 Ofi^WLfclBsSpmaEflMRSrU-v 

-WCS^IMgl^f), d-q«|0)2l80<ejl:frffi 
3ffi-2M«SEift#a» 2 1(42^1^ 

m. 2 2tt2ffl«EE^|SSr2ffiffifi|»a»P> 3ftffii^ 

2 ft- 3 ft Mn^m^is, 9 {4H 1 xmm L 
fc © t mm vxt&fsft & p wMfificfftt 5 p wma 

[0 0 6 4] 010 (r^-r$lJfP7^n y * ©SMI^^Tl- 
$■11-*. Hllc*tt5«HftW#«7fcJ:0, 121: 
* Lfc^-Y 5 ^^tftftW SiXfc 2 o©|ftB3MtjM I d c 
1 feitf I d c 2 i , £ © 2 oOlBRfttattefctfeffi Lfc 

t^o«M#oWeij3it;e2^M^T, 3ft- 

2Hlg^Ifg2 0 KTjtflfc/^Vl'**-- * 6 

A-f 2>fti8H#«»ittf $R£ u - v - w© 3 ftjffll^fe , 

d - q #© 2 ft HMfiM* OttflEflt Idjo^Iq 
[0 0 6 5] ^Lt, d-qtt2ftfi^^[C^m$tifc 

^ 5 SBEJt^ftV d * jo 4 

Vq J;!}***. *UtiffMVd*j3 

itfvq *(42ft- 3ftffiS*m#S:2 2(ril9 s d- 

q M 2 ftMfi!^ fe U - V - W© 3 ftM#^ ©ft WEE 
^fiVu*, Vv*, Vw*(£^&£tl-5 0 ftflM^ 
fiVu*, Vv*, Vw*iJPWM?ISfS9ti:^ 

-fyfy/ffs a~3 f • ^-7gJWi-5fefe© 

PWMfjflJWf-i-UP, VP, WP, UN, VN, WNfC 

[0066] rrt?, mM<DMn2\zmfz>&\tz>'{^ 
u—<f-\~h*m^xmm-tz>o 01 lttwsw^^ 

[0 0 6 7] Hfc*JV^T\ S T 2 1 fi^r^ P T©M^¥ 
fcWW"*-*** y 7«lft^»rM^fy^ ST22 

tt** y r^iNKifcfettsastwiEttffl • *^^fift 

tttiiteiVm^WE^^ h^tfflM^fy^ ST2 

3 fi^-t y Ttu^ai-dsttsfts^^a^^yy 
•e*>5. st 2 5(4^-ty r^iMMaafcasits, nafc 
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jsjtsffimstaajWBa^^yA st2 4H3»s 

d - q# 2Ml^it5 d - qlltiftl 

[0 0 6 8] ST3 1|id-qlg^ifci^fj'/S 
T2 5*ftWcd-qtt©tMl d, IqiC 

«fc 9 SffiJf^HfiV d * , Vq *SraWlK:J: U*»S«E 

ffl^iG»»«m^^y^ ST 3 2(4d-qtt2ftJl^ 

^•fiVu*, Vv*, Vw*iC^ife-f 5igd-qtt^i& 
MXfyT', S T 3 3 (± 3 ftffig^ OtffJS^tt V u 
*, Vv*, Vw*j;!)(i)^iff^ h;WVx*^Sf 
te.fc3jfcie>Stftf;*£E'<* ^SIM^fy/, ST 
3 4«*-f ^IfijU^a^xy^ ST3 5IJPWMi 

[0 0 6 9] «fflE»ffl#«7fcJ:»JttlU*tifc« 
flE««rA/D&ifc£I3:U: «t 19 xv>^^«^mLfcE 

20 ^YyTjawwHu^^^^fijif-rso *^vrmk 

WJWlXfyys T 2 1 ©jfe^M^fcofdig 
£\ EiffiWil&fcfeWflsS • «^fift^tti^a*5io ? ffi^ 

fflffi-<^ h/^ffl^axxy7 P ST2 2(C*?^TA/D 

fclMMfcfcJ: 0^***fc^£ftfcfBMi d c 1 
i, ■^^©a^ft'ftft 0 lir, fMSfc&A/Dgjft 
UfcKHna^SHTV^fcffi^MEE^ h/UVa (Vl~ 
V6©?*,©io) fcfitfH-*. tSlM^a^Ty 

7'ST23 -C(± s S T 2 2 ^WbtxTtfifttfl^ffi I d c 

1 & iUfffi^jfLEE^^ h^V a (ClS<3V^T0 8 (C^Lfe 

lft©ffi;»f£ I x 1 Sr*fc5„ 

[0070] ^e-t yrt«^^wiiiT^a^xy7 p sT2 1 

S T 2 5 [CjoVT A/D^¥Kfc ± "5 r^^KI 
^$^fc«Mt:i d c 24:, «»S^ffiR#©«^{4ft 0 
2t, "BK^A/DaElftLfclSHJiaj^sn-CV^ffi^* 
ll^h/VVb (Vl~V6©5*)©Va-C{S#^ixfc 
40 fe©^^< lo) Sr«l«1-5 0 ffitiKS^fy^ST 

2 6 t?fi, S T 2 5 TM^fetbfcaCitfBlEtf I d c 2 *5± 

t^tB^mffi^^ h^v b Km^^xm 8 ufc^r 
b momft^mtmmmmmz. <o ff^©ift© 

flSjffil x 2 £*&3„ 

[0 0 7 1] -^LT, d-qWWi^fj'yST 
2 4t?f4, ST 2 3 t ST 2 6 }C i 9 #btlfc 2ftft^ 

©m^ft i x i , ix2 t®^aj^p©K^{ift e 

1, 02§rfflv>-t, (t^y.^v-^^E— ^ 6©ftW5fcffi£r 

50 3|iU-V-Wli^^fe d- q$ft-C*§tl5 2ft@fc 
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mnmrnmc^rnvx, d - qmrn^x^mmm i d , 
[0072] mcmsm^immmm* fy^sTsi 

■ettd-qtf*3R©«WtI d, I q «£ 9 

*^e-^ 6 SrPft-rsfcfew d - qfis«*©*ffi»<£*[ 

Vd*, Vq *4rH#ie:i "9**5„ -tLTigd- q 

fiM^7 5'7'ST3 2t\ d-qM^^W«J±ft^- 
fVd*. Vq*fr3tt&ftXfcX&L3#j£fl(X0 
SHI^fVu*, Vv*, Vw*£§ciL[cJ; 9*& 

5o io 
[0 0 7 3] rrT\ fd-qSgtilM^ry^S 

am e 3 &m ^ 2 ta— 3 t@j*s^m§rff 5 . 0 8 \^ 

[0074] =fljft£iHfl§£W§-«>«aj-e 1 20 
ii&fctti 1) u 

ft (8 3) Sr^LTV^o 
[0 0 7 5] BMW£'<* hAftMfemx?y7ST3 

3tl, S T 3 2 T?# bftfcSJEEjf <£ffiV u * s V v 
*, Vw*<£ V ftftWZ^ hMx *£jK3Hc£ 9 
*fe5 0 ?-f-7tSffei^fy/ST3 4m ST 30 

3 3 "C#&*lfcffl;*J*ffi'<* h^Vx*<t!) #fficD±ttJ 
X'f5'fi / ^*f©^^Npra^'f-7lTu, Tv, Tw 
SriStJStCj; t>**5. PWMf4^f y7°S T 3 5 t? 

Tu s Tv, TwfcSrJfc&U #^yfy^3a 
~3 fOt> • ^-7ftMcDfcfc(73PWMff-§-UP, V 
P, WP, UN, VN, WNSrttfe-5o 

[0 0 7 6] 94^\^W^m^v-yfsT3 

4 Til, 0 9(c^1-j; 5{tffi^«ffi»^J; 5*»e>nfc 

Vx * £0 3 tC^LTt^ WH£> 5 *>Vx ♦ fcifrV^'* 40 
^h/l/Va (Vl~V6©5%®lo) , Vb (V 1 ~ 
V6fflH©Va*i< lo) *5j;UHfn^ h^v 

o , v 7 \cjmirz> 0 ~ (ommim 1 7 5^ Lfc&#© 
4is*-9<i>94 $v^-r— htpi«js-c*>*. 017 

b, V7l4=A»aEiljElWS#«)s&*>*v^H:iU©aiJ^ 

[0077] Z.<Db%, *-YV7<0®¥<0& 1 PBfc&£. 
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»t«^i-5-t?ia^ h/w 7 y rm¥wHu¥§i5 

h-^i fco T-fef p tttfrtttH L ftV ^ 1 * ^ y TjSjW <t> 

[0078] r r. -c\ mmmmz 1 1 v-y- u 
1 3ii{4g-fe>-y-u^ 1 8 ommm OE^mmm) 

vytmX-hZo SlCfc^T, 2 0(13ffi-2Wt 
J£¥®, 2 1 (i«JEft^{it^^#©, 2 2 (1 d - q mm 
»t> 3&j£fl(XtC3e&1-S 2ffi- 3fBffiM&#lfc, 

5 0 tt»«flHNI[ f * J:«JK£S f t &Jt«U££«Si£ 
f e r r «rJft»3^JttR¥8!, 5 1 «3lj£J±t^l§: 5 
0-e*febtlfcmHf e r r SrfflVT qttfcSEJf^ffi I 

[0 0 7 9] 52 tt qtt«#fcft^1t I q * t qM«ff«[ 
I q t 4rtt:K U-tOaftH I q e r r q ^MMSt 

g^s, 5 3 tedwnffifm&m. i d*t ammmzitm 

L^(Dmm I d e r r dMlMMtiMi^Wt, 5 4 

iid#«»fEKMl d e r r *J ± q I q e r 
r it) dW8.fctfq*fc©«EEif4NiVd*, Vq*l 

«t 9 *fcK»J»^fr 5 «»J®^S, 5 5 « 3 
tt- 2 2 o (' i 9 fe^fc d - q US 
Hid, i q £ 9 WM-fy^^**—? 6(7)0^1 

6 <Da^4e e js«tu«[a(EjSS f ^fi^-f-53i« • &m 

[0 0 8 0] SX±<D£o\cmf8,£tltc4 l"<—?<D$m 
Wf^Sria 1 3 *fflV>T&Tt»Wi- 5. *-f, 3tS-2 
ffi«ItifS2 0l-J;9 d-qli«*0««I d, I 
q^*fe5o Mm 5 5-eil, d-qtt« 

^fcffil d, I q £9E»i£^7^^^- ; t-^ ecoH^-f-i 

6 ©affifitt e *s.toqs*atfl: f 9 ftS'j-r 

So 

[0081] sSJtiR^s 5 0 t»«t % 3iS • fi«mS'J¥ 

5 £9*febnfcHI^l 6©BfiMf t^fe^ 

^•ffif * t Srtb^L, ^OSif err ^*^5 0 3lJ^ 
Mm^&5 ltlilS^ff e r r4>&Jt0Vft&fl!lfPIC 

£ 9 q tt*«Eit^-4t I q * 5„ q *A«iiJ;b^#a 

5 2 T*f± q WS^Jt^fi I q * t q »«fifC I q fc ^J=t^ 
q e r r S:**5o d ttWUttt^ifc 5 3 
-Cfidtti^Sftl d^^«)^95±9#^b^-CV^ (-f^ 

llderr Sr^feSc 
[0 0 8 2] ttttffltt^gkS 4liIderrS0Iqe 
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jtfVd*, Vq iLX2m-3m&m^: 

m^tk 2 2 -eti, d - q mmmm^mv d * , v q * 

[0 0 8 3] ZZ-V3m-2#&m&W£&2 0-CliW 

»Ut«fc 5fc£ifti#WBv^ttatfi e t LTfie l&J; 

^6 2£fflV^o H«H: S 2|@-3ftlg»f®2 2 
3 £rffli^3<fc 5i-L-CV^5 0 10 

[0 0 8 4] *&m\££zmm&mm8r?K* 200m 

V&mZ&til-rZfiJ $.>?i>*gitl:&1tlt>, 3ffi-2ft 
mm^Wk^Wt 2 0 (ClioVNTs 2 0<Dl8R#«i)it I d c 1 *5 

<tt^ 1 d c 2 *^ttj Lfc«StfHStfii e 1 *s i.x$ e 2 
2 2 fcfllv^*Si£{Wf 0 3 fi, 012 (^-r «t 5 In, 

sft:/ 7 *s is* 9 x. 5 jgj£« £rg7J» x. 6 

[0 0 8 5] *^tci-5^^-^-efi, ft***© 
[0086] icD J; 5 e»l^««Etftttl#a 

[0087] pwMte#£>#H8fc Lti^^yr 

Bil:i4C5fn^b/I'V0, V7W©2oC<^ 40 
Lfti v^^jE - 5 - t *s -So - <r> J: 5 ftttia-eti, 

[0 0 8 8] Lfc^oT, #IIJ6<0J&tgT?Wu fg£B#ll 50 
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kit- 5 r t tS|F.4«l 1 W«rff 5 £ £ # "TUB ft 5. * 

£\ 3 tiffi«^T'©S*jK^0fE^« d - q HttffXTtt 

iisfci w i^tgtftSfcfe, J: •> 7 & 

[0 0 8 9] MMmm 3.014 KMMOWm 3 fc*5 

i?z>4 ?<Dmi8M*:7frr 0 m\A\cio\^x, 01 

1 *5 J: t^UKO^lH 2 -VUffimzf y^VTs*:-? 

6 tsffl Lfc*&tov^-cift§B istzik xmrnmrnx 
tmmwum^mm uyt»&^o^rKWi-s. 0 1 4 
ic*3v^t, 5 6 itmmmmmx'h 0 , 5 6* 

wrs-r 0 1 Lfcitaey? 
v-u^^e— ^ 6 Sr.ptij-r5^ >'<-f<Dmrfttm%?vib 
"9, aat^y^w^*— ^ 6 ©ftt> 9 t'fi 5 6 

tut, mm<Dftm2xmmLtzmi i©7n-ft-F 

[0 0 9 0] *^©ff^(-*3V^-C(i, 0 1 1 legits 
S£EJt^-fltS^a^r-y7°ST3 lOrtWWS, 

wmmm 5 6 ©Mgir vf- uxmmzn 5 m^nms. 

to 015 3 <D 1 W«r*1-«E*&*Ha* 

[0 0 9 1] 01 5iC*5V^T, 2 0tt3ti-2ffiJffi^ 

m^&s 2 1 ii«E*t^fi8w^s, 2 2 tt'd - q mm 

5 7(4tt^[MIte3i^co r t^fe^MBJ^U^&il-CV^S 

lUKSSSftUffl r e r r ***?)5@fe3i^lti$#S, 5 
1 ttlHKSIEJtR^g: 5 7 T?:fc»&;h.fc@(eMfJfc^i[ 
co r * iftSlUfejigcori: O^ico r e r r SrfflV^ 
q W«^}f^flt I q * i 9 tftE1^7v/ 

*^^fit I q * t q MttttlK I q t *Jt(R 

I q e r r ***5 q«l««Jttt^«-e*)*. 
[0 0 9 2] 5 3lidttSii^i I d * b dmm%£& 
it%tV*:<DmM I d e r r Sr**5 dtt«^it«c#S, 
5 4(idfil!*^|I^J;^qtt*^pm; 1 ? dtt*3J;U? 
q *4o«J±lt^fitv d * , Vq *£3!^ic:J; 9*&* 
itWWSrff 5 S^fiJ®¥®, 5 8 (4 d - q Nfttt I d % 

I qX^d-qttWEf&^Vd*. Vq*itJ^S 
ft«5 6W@te*gco r i:i"-<i9 3iJ^co s *mS1-S3S 
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5 9 fiUKEjgg co r t -t-< V Mm co s %M 
[0 0 9 3] «fc 5 fc«fiS£;|xfc#^©»f1s*0 1 

5i:TRSt5. *1\ motets e Srfli^T 3*1-2 

tt****¥a2 0fcJ:!J d-qJSHi*o««l d, I 

q 5» M^ffi 5 8 fCT?te, d - q tt«»ft« 

Id, I qteit^d-qttSJEEJg^-itVd * x Vq * «fc 
0»3**Srt»5 6<Z>|hHE*S<b r £ "f 5 5 XS to s 

S-T5„ io 

[0094] jg«ifc«#a 5 7 -ef± % ss&aiai^g: 5 8 
x <o ^hhtzmmmm co r £i§ifcag£&friKa r * t 

&JfctfcU *CDRHo) r e r r Sr^*^ 0 i*j£fffl#P#l£ 
5 1 -ettitS^w r e r r fr&ftflfflKMdfPlC J: 0 q 
tt^SEffi^ffi 1 q * q MttttJ£tSl3M£ 5 2 "C 

tt q I q * t q I q t fcjfctfc L^© 

SSHI q e r r d #K»fEJtgc#S 5 3t?(id 

ttwst&frg i d *i d «*»ft i d t zmt L^vmrn 

I d e r r £r3fc2£>5„ 

[0 0 9 5] WMMW&St 5 4 i± I d e r r RTfi I q e 20 
r r a> bZtl^tlitMffiftfam £ 9 d - qtt«J±ig^ 
fiV d * , V q * JPl?^ 5 9 -Ct4|5HEig£ 

or t-r^vmma s »tti&tM#M^*ft 

^Td-qtt«JE^ffiVd * % Vq*Sr3fflMffll* 
OWE* u * , Vv*. Vw*£?g*icJ; 

•So 

[0 0 9 6] R*«IMiSrKirt-5-r^-^K*5V^ 
s £—#WSh¥&4'y*— *©<fc 5 ttB«»fi;|£tfcJ©fc&©S 

IM¥W2o (7a s 7b) £.giftoTlf>fc„ L 

a < mmmw-(Dtz.mtm.m^m <i&=**h ©^ y<- 

[0 0 9 7] .£Lh©J; 5 tofcfgK-ete, ^©fflSi 40 

i- s i t as ptib i * 9 , mmm&x*h ■> e> ® =» * h 
fc#Hft*. 

[0098] i ~ 3 x-mm t/t^- 

± 5 K-ffttf. i"<-*£«iflw«ifttfetfi¥g:# i so 
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o-C«lFtpfc»^-t?**o'h»tT»t 5©^ 
fc*Hft1-fttf* /h»-x?K«»gf «r«tf 4v^tt©*v^ 

[0 0 9 9] 

[fPJ©^]*] £U:©J:5(c, ^^©ff**!©^ 
/<— *S6»± % E«IE«*«r«i(&-r5ia«E«»i:x mm© 
^-fyf-^3lf^a»b«J*S*U aBtttWfciftKSftfc 
-Y v*— il[«WKi:llWB-<^-^±lHll& 
fc©IWK:S»t3ft» W*«*SrtjWJi-« HOtilffi 

fc*©PWM{f^-Sr|§^i-5PW]V[ff-§-|§^¥St, Sr 
1 ^r^ y Tj^fflf>& < 1 1 2 ooltt&tttfflr 

[0100] 2 ^/^-^SBtt, 1 

<3©iWHtfltfl!f*tPWMfll l^rty Tj^fflOM* 

f^m m 9 ©i8H#e»f£'iiig£ i^+y rja«w^^ 

K&ttj-rs io©SHSffl$g^ PWMfitoiJft 

[oioi] *^Bj©ff^ii3©-r^/^-^s«(i^ -r 

*ft©i*V*«3* ^^?^f^t4©f«V^■Y 
[0 10 2] *|gPJ©lf*Il4©i±«.iIt!]SStt, ft 

1 7i;^w*« 3 © 5 *5 © i mz.mm<Dj >;<-?m 

[0103] ^mmom^m 5 • sw$ssi±, w 
1 75M»*3i 3 © 5 © 1 3iiciEi6©-r ^ s 
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[0104] *%m<Dm$$%G <dj v/<—$mm.<n>wm 

m^St-i Ol^ft!) TJlffl^t- 2o<Z)PB#*»it^^tH 

^£IM££*3PWM{f-5§-3S£*x;y^i, SHS£, P 10 
WMff 1$r&£.x7 y -f\c ± *) |g£ Lit P WMfl 
v^TiS^^-r y^^SsT-Sr^ • ^:7ftiJ#p-f5 J: 5 

tcL/cw-e, lo^w^w^T-i^^yrjiw^^ 

tfeffl Lfc 2 o©pB#«^ffffg^^H|I|SBf tt$KfiH8£*ft 
[0 10 5] *|§0J^ft#«7(D^^/<-^^g(75flJW 

£ £ HteitfiM^ © d mmM& iVq »«Sc Sr.* 20 
jMr£i?*#>3d-qtt«)S^||;*7^:/t, d-q# 

1** y TJUWfp \Z.m%:5*4 5 ^ ^Ti&m 2 o 

©wi^e«(Eofi[fflinff« j; "9s d - q m 2m®M%k<Dm 
[m i ] *mm<DmM<Dftmi*m-tj <r>m 

j&0-T?$>5„ 

[0 2] **K0386©J^ifcJ:«PWMflr§-i:« 

[03] xmrnnrnMnMnuzzz-f^-fiDm 

[04] 4&m<D?m<DfflBilKtSt)-&'<9 b/W<fi 
[0 5] *3gWOHJfiO^«l^*Srt-5^^ h/W^ 

-yv6 B#<zM >v<— y^v^f^c^lISi:® 
[0 6] *&Ho3dfc0^i£:l3tt£;rB*tt£il3lE 
[0 7] *3BW©|tdfcojettiH:i3tt*^ 

[0 8] *mw<DmM<Dmnuzmi54^s*~-?<D 

ttJ71«ffi-<^ h/WV0~V7(^jS-f-5#^-)'s'^V^ 50 
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*?3 a~3 f ©ON/OF F ff>WMt1gimZtlZ#n 
[0 9] *|SM©|IJSO^Hc:*5i-t5a^^ h/u 
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